Report on the Madras Observatory for the year 1898-99. 


1. Staff . — The only change in the staff during the year was caused by the 
resignation of Mr, Sambasiva Pathar, 6th assistant. His place was taken by 
Mr. Nagaraja Aiyar. 

2. Buildings and Instruments . — The buildings and instruments were 
maintained in good order during the year. The “ Shepherd ” mean-time clock 
and the “ Shelton ” siderial-time clock were cleaned, and the latter was fitted 
with an attachment for making electrical contacts every second. 

Milne's Seismograph, for recording photographically distant earthquakes, 
was brought into regular use in May, and except from June 4 to August 11 
(when the Government Astronomer was absent from Madras), has been in 
constant operation. The following is a list of the shocks recorded. The time 
given is the Greenwich mean time, reckoned from midnight, of the beginning of 
each shock : — 


1898 

H. 

M. 

s. 


May 21 

17 

20 

01 

Slight. Recorded also at Shide b> Prof. Milne. 

9 > 

19 

54 

00 

Do. Do. 

August 31 

20 

12 

25 

Well marked. Do. 

September 9 

3 

43 

38 

Slight. 

13 

*7 

34 

25 

Very slight. 

22 

12 

34 

43 

Do. 

25 

12 

24 

*3 

Do. 

October 1 

3 

27 

49 

Do. 

11 

17 

02 

36 

Do. 

IS 

3 

50 

19 

Moderate Felt in N. India and recorded at Shide. 

November 12 

9 

47 

01 

Very slight. 

30 

12 

32 

30 

Do. 

December 1 

12 

45 

14 

Moderate, Recorded at Shide. 

15 

12 

06 

3i 

Very slight. 

21 

13 

5i 

3i 

Do. 

1899 





January 23 

2 

04 

25 

Slight. 

n 

17 

48 

19 

Moderate. 

February 5 

H 

08 

29 

Large. 

39 

16 

41 

05 

Do. 

6 

18 

32 

36 

Moderate. 

91 

20 

42 

15 

Do. 

7 

4 

53 

29 

Do. 

19 

20 

28 

27 

Large. 

8 

0 

5o 

01 

Moderate, 

10 

13 

36 

28 

Do. 

( 

6 

9 



March 17^ 

to 


Many small movements. 

( 

. 11 

9 

; 



The instrument, though on the whole working well, has given a great deal 
of trouble and it is intended to move it to Kodaikanal as soon as the buildings 
there are ready for it. It is anticipated that it will be much easier to work it 
there than in Madras, since a good rock foundation can be obtained at Kodai- 
kanal instead of the clay foundation in Madras, while photographic difficulties 
will be much decreased. Prof. Milne approves of the proposed removal of the 
instrument. 
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3. Time Service . — The time service was maintained as in former years. 
The time-gun at Fort St. George failed on 14 occasions out of 910 giving a 
percentage of success of 98'S. The semaphore at the Port Office failed at 
1 P.M, on five days, but on three of these it was dropped correctly at 2 P.M. The 
semaphore was temporarily replaced by a time ball on January 24, 1899. The 
4 P.M. signal was received at the Central Telegraph office on every day except 
one The number of failures is somewhat larger than usual, but on only two 
occasions, so far as could be ascertained, did the fault lie at the Observa- 
tory. The following table shows all the failures and their causes so far as 
these could be ascertained : — 


Month and date 

Signal 

Fault 

Cause 

1898 January 

11 

# * 

Semaphore 


Failed 1 p.m., dropped 2 p m. 


Unknown. 

ft 

it 

12 

» * 

Do. 


Failed both at 1 and 2 P m. 


Do. 

if 

tv 

22 


8 p.m. gun 


Failed .... 


Bad tube. 

91 

February 

2 


Semaphore 


Failed both at 1 and 2 p.m. 


Unknown. 

i> 

May 

25 

« t 

Noon gun 


Failed .... 


Tube failed. 

n 

June 

12 

# • 

8 p.m. gun 


Do.. . . 9 


Do. 

n 

if 

24 

1 p 

Noon gun 


Do 


Do. 

if 

August 

14 


Do. 


Do. » . . 


Tube broke. 

n 

October 

6 


8 p.m. gun 


Fired about 25 s late . 


Gunner at fault. 

» 

if 

7 


Do. 


Do. 4* late. 


Do. 

if 

>i 

14 

* • 

Do. 

» 

Do. 2 s late . 


Do. 

if 

»f 

16 

• • 

Do. 

ft 

Do. 2\ 4 * * * 8 late 


Do. 

!» 

fi 


ft 1 

Noon gun 


Failed .... 


Gunner late. 

If 

n 

25 

t * 

Do. 


Do 


Bad tube. 

ff 

November 5 

11 • 

8 p.m. gun 


Do 


Tube failed. 

If 

December 12 

• • 

Semaphore 


Failed at 1 p.m., but dropped at 

2 P.M. 

Apparently bad contacL 

1899 January 

1 


Do. 


Do. do. 


Unknown. 

if 

'f 

19 


8 p.m. gun 


Failed .... 


Tube failed. 

if 

February 23 


Noon gun 


Do 

* 

Bad contact in the clock. 

if 

n 

if 


Semaphore 

• 

Failed 1 p.m., dropped 2 p.m. 

• 

Do. do. 

i» 

March 

26 


4 p.m. roll 

* 

Failed .... 


Unknown. Apparently bad 
connection at Telegraph 
office. 


4, Observations and Reductions . — The observations for the determination 
of time were carried on as usual. Four hundred and sixty-three observations 
of time stars, 84 of azimuth stars, and 107 determination of level and collimation 
were made during the year. 

Observations of the November meteors (Leonids) were made by the Govern- 
ment Astronomer, and Mr. K. V. Siva Ramiah on 4 nights in accordance with 

the plan of international observations issued by the Harvard College observatory. 

The results of these observations were forwarded to Prof. E. C. Pickering, and 
will be published along with the observations made elsewhere. Observations 

were also made of stars occulted by the moon during the total eclipse of 



s 


December 27, in compliance with a request made by Dr. O. Backlund of the 
Pulkowa Sternwarte. The observations were partly interrupted by clouds and 
by the unfavourable position of the moon which towards the end of totality 
got behind the anemometer staging. The observations were communicated 
to Dr. Backlund. The preparation of the New Madras Star Catalogue made 
considerable progress. The press manuscript was completed in August and by 
the close of the year the first 20 hours were printed off. 

5. Library . — During the year 240 books and pamphlets were presented 
to the library. 

6. Rodaikanal Observatory . — As mentioned in last Report the Government 
of India requested the Astronomer Royal, and Sir Norman Lockyer to report on 
the various Indian observatories. The former after visiting Kodaikanal approved 
generally of the plans for the observatory there and made some suggestions for 
minor alterations which were at once adopted. Sir Norman Lockyer, on the other 
hand, without visiting the place objected entirely to the plans, and on his return 
to England represented to the Secretary of State for India that the buildings 
were “too costly and too permanent” and generally were badly designed and 
unsuited for their purpose. He went on to point out that “ the South Kensing- 
ton Solar Physics Observatory thus equipped with temporary structures is the 
most powerful in the world. It does more and better work than the similar 
institution at Potsdam where the buildings cost .£250,000,” and urged that the 
new buildings at Kodaikanal should be like those at South Keningston “shanties’* 
built of wood and canvas. As a consequence, the Secretary of State telegraphed 
out that the work on the observatory was to bg stopped till the reports of the 
Astronomer Royal, and Sir Norman Lockyer had been duly considered. 

To any one acquainted with the climatic conditions existing at Kodaikanal 
the proposal to house valuable instruments in such “ shanties, ” as Sir Norman 
Lockyer recommended seems as strange as his estimate of the relative value of 
the work done at South Kensington and Potsdam, and the Government Astrono- 
mer protested strongly against his proposals.* Whether or not this protest was 
forwarded to the Indian Observatories Committee is not known, but the result of 
the deliberation of the committee was that no reference whatever was made to 
the buildings and after a delay extending from the beginning of June to the end 
of October the buildings were allowed to go on according to the designs which 
had been so strongly condemned. The stopping of the work for so long 
naturally led to further delay, for not only was the favourable season for building 
lost and the staff of workmen dispersed, but the Assistant Engineer in charge of 
the work was given the superintendence of other works in Madura which necessi- 
tate his frequent absence from Kodaikanal and the consequent delay of the work 
there. Hence the buildings which would have been finished before the end of 
the year are still far from completion. 

As it was necessary that the books and instruments which had to be trans- 
ferred from Madras should be sent up the ghaut in the dry weather, packing 
was begun in December, and by the end of March most of the cases — more than 
1,000 coolie loads — had reached Kodaikanal. All the cases of books were 
received before the rain began, and on the whole the removal has been effected 
with remarkably little damage, considering the difficulties that had to be over- 
come. The Government Astronomer took up his residence in Kodaikanal to- 
wards the end of February as it was necessary for him to be there to advise the 
Assistant Engineer in charge of the buildings regarding details of the work and 
to take charge of the instruments on their arrival. 

* Since this was written, the roofs of two of the out houses, though well fixed, have been blown off. 
The corrugated iron being in parts torn off as if it had been little stronger than card board, 
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7* Meteorological.— The meteorological registers were maintained as in 
former years. A Richard wet and dry bulb thermograph was set up in January, 
1898, and was maintained in use throughout the year. Special observations of 
the motion of the upper clouds were continued three times a day, and daily obser- 
vations were made with the evaporimeter described in last report. The chief 
features of the meteorology of the year 1898 are shown in the appended tables 
and diagram. They may be summarised as follows : — 

Pressure — was above average in January and August and below it during the other 
months. The highest mean daily pressure recorded was 30* 143 on January 29, the lowest 
29*484 on July 25. 

Temperature — was below average in January, March, September, and October, it was 
normal in November, and above average during the other months. The highest shade 
temperature recorded was io 9°*3 on May 9, the lowest was 59°*8 on February 3. 

Humidity — was below average in February and above it in all other months. The 
driest day of the year was May 12 with a mean humidity of only 27 percent. 

Rainfall — was below average in January and from March to July and above average 
in the other months. The excess for the whole year was 19*12 inches. The rainfall, 
during the period, 15th October to 31st December, was 43 inches against an average of 
26 inches, and a fall last year of only 9^ inches. The greatest fall on one day was 5*65 
inches on December 26. 

Wind . — The wind direction was nearly normal from January to October, but in Novem- 
ber it was 3 points and in December 2 points more easterly than the normal. The air 
movement was below normal throughout the year, the defect being large in March, May, 
July, September, October, and December* This weakness of the wind is probably partly 
only apparent and is due to the sheltering effect of the trees in the region surrounding 
the Observatory — an effect which seems to be slowly increasing. 

Cloud and Sunshine . — The percentage of cloudy sky was less than normal in January, 
March, May, October, and December; it was normal in June and above normal in the 
remaining months. There were 2,464 hours of bright sunshine during the year out of a 
total possible of 4,380 hours. 

Storms, — The centre of a small cyclone passed a little to the south of Madras on 
November 6, but no damage was done by it in Madras. 

C. MICHIE SMITH, 

Director , Kodaikanal and Madras Observatories . 
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Appendix I, 


Abstract of the Mean Meteorological Condition of Madras in the year 1898, 
compared with the average of past years. 


Mean values of 

1898 

Difference from 

Average 

Reduced atmospheric pressure 




29*849 

0*018 

below 

29*867 

Temperature of air 




8i’4 

o*3 

above 

81*1 

Do. of evaporation . 




75'4 

0*9 

do. 

74-5 

Percentage of humidity 




75 

3 

do. 

72 

Greatest solar heat in vacuo • 




147*0 

7*3 

do. 

1397 

Maximum in shade 




91*0 

0-2 

do. 

90*8 

Minimum in shade . • 


• 


74'3 

o*4 

below 

747 

Do. on grass 


♦ 


72*4 

o*5 

above 

71*9 

Rainfall since January ist on 102 

days 



68*14 

19*12 

do. 

49*02 

Ge neral direction of wind 


• 


S.E. 

Same as 

S.E. 

Daily velocity in miles . 


• 


151 

20 

below 

171 

Percentage of clear sky . 




52 

X 

above 

Si 

Do. of bright sunshine 




56-3 

4-8 

below 

61*1 


Duration and Quantity of Wind from different points. 


From 

Hour* 

Miles 

From 

Hours 

Miles 

From 

Hours 

Miles 

From 

Hours 

Miles 

North. 

88 

6,13 

East. 

226 

i,i 99 

South. 

162 

M 33 

West. 

259 

2,121 

N. by E. 

162 

1,102 

E. by S. 

366 

1,896 

S. by W. 

224 

i »379 

W. by N. 

268 

2,453 

N.N.E. 

370 

2,396 

E.S.E. 

337 

1,721 

S.S.W. 

232 

1,419 

W.N.W. 

144 

1,166 

N.E. by N. 

486 

3,361 

S.E. by E. 

rt* 

VO 

■*4* 

bo 

00 

-■4 

S.W. by S. 

253 

1,343 

N.W. by W. 

72 

490 

N.E. 

39 i 

2 , 3 ” 

S.E. 

389 

2,636 

S.W. 

140 

793 

N.W. 

37 

260 

N.E. by E. 

449 

2,630 

S.E. by S. 

879 

6,924 

S. W. by W. 

184 

1,002 

N.W. by N. 

46 

229 

E.N.E. 

281 

1,762 

S.S.E. 

374 

2,780 

W.S.W. 

221 

i ,370 

N.N.W. 

49 

235 

E. by N. 

281 

1,610 

S. by E. 

261 

1.645 

W. by S. 

302 

2,186 

N. by W. 

66 

264 


There were two hundred and ninety-seven calm hours during the year. The result- 
ant corresponding to the above numbers is a S.E. by S. wind, blowing with a uniform 
daily velocity of 39 miles. 




Mean Monthly and Annual Meteorological Results at the Madras Observatory in 1898. 
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Extreme Monthly Meteorological Records at the Madras Observatory in iSgS % 
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Abnormals for i8g8. 
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Report on the Kodaikanal and Madras Observatories from 1st 
April to 31st December 1901. 


Kodaikanal Observatory. 

In accordance with the wish of the Observatories Committee of the Royal 
Society the annual report is hereafter to be for the calendar and not the official 

ET^embe/Tgof present re P ort is for th « nine months ist April to 31st 

Mr r Th^r Th X °r ly <? ange amongs ! the assistants was the transfer of 
Mr. C. Theodore, the fourth assistant, to the new post of Magnetic Observer 

and the appointment of Mr. M. G. Subrahmania Aiyar, B.A., ufhis place. Mr! 
b h Ma d g 0 neti S c in w C o e rk hS tranSfer ^ ^ ^ ° ehra Dun under g° in g special training 

3. Buildings and Grounds .— The work on the main buildings was practi- 
cally completed during the year, with the exception of the supply of water to the 
dark room. Porches, not included in the original design, have also been erect- 
ed to protect the east and west doors, as it was found impossible without them 
to keep the laboratory and spectrograph room dry during the monsoon These 
porches have greatly improved matters, but it may be necessary to take further 
steps to protect. the parts of the buildings exposed to the strongest winds for in 
gales accompanied by rain the moisture is driven through the walls in several 
places and the rooms become so damp that it is difficult to keep the instruments 
m good order. The transit room was nearly completed by the close of the year 
and the anemometer tower was about half built. 3 


Work on the Magnetic buildings was begun in February, but the excavation 
for the underground room took much more time than was expected owing to 
the difficulty of blasting away a mass of very , hard rock in a position not far 
from other buildings. The building is now ready to be roofed in and all mate- 
rials for this are on the spot. 

Considerable progress has been made in planting and laying out the grounds, 
but it will be a good many years before this will have much effect in modifying 
the strength of the winds to which the Observatory is exposed. The chief 
difficulty at present lies in the selection of suitable trees, since the ground is 
largely covered with gravel (where it is not rocky) and dries up very quickly, 
even after heavy rain. 


4. Instruments . — The chief instruments in use in the Observatory are the 
following : — 

(a) The Cooke Equatorial . — This is an old instrument originally bought 
by the Government of India for observations on the transit of 
Venus and afterwards used for some years at South Kensington 
and Poona. It is mounted in the south dome. It is of 6-inch 
aperture and about 7 feet focus. It is mounted on Messrs. 
Cooke’s usual plan which is hardly suitable for such a low latitude 
as this. It has been fitted with a projection apparatus for roughly 
determining the position of sunspots and faculae. 

<*) The Lerebour and Secretan Equatorial . — This is also an old instru- 
ment from the Madras Observatory, but before setting it up here 
it was reconstructed by Sir Howard Grubb and provided with a 
new driving clock with electrical control. It is mounted in the 
north dome, on the English plan, which is specially suitable for 
this latitude, but the mounting is not quite so rigid as might be 
desired. The object glass has an aperture of 6 inches and the 
focal length is about 8 feet. It is mounted side by side with a 
Grubb portrait lens of 5 inches aperture and 36 inches focus. 

(<?) Spectrograph . — This consists of a polar siderostat with an 11-inch 
mirror, a 6-inch lens of 40 feet focus by Grubb and a concave 



Rowland grating of io feet focus mounted on Rowland’s plan by 
Hilger. The slit can be replaced by a camera so that direct 
phonographs of the sun of about inches diameter can be 
obtained at any time. 

(d) Table Spectroscope.— An automatic 6-prism spectroscope (Hilger) 
v ' ’ which can be used either for eye-observations or for photograph- 
ing the spectrum. It is usually employed in connection with the 
40^foot lens and a right-angled prism. 

(«) Small grating Spectroscope , by Hilger, is used chiefly with the Lere- 
bour and Secretan equatorial. 

(/) Photo-heliograph, similar to that used at Greenwich and Dehra Dun, 
giving an enlarged image of the sun 8 inches in diameter. 

(g) Mean time clock , Kuhlberg, No. 6326. 

(Ji) Sidereal clock, Shelton. 

(z) Mean time Chronometer , Kuhlberg, No. 6299. 

(/) Sidereal Chronometer, Kuhlberg, No. 6134. 

(k) Transit Instalment. — This is one of the instruments formerly used 

by the G. T. Survey of India for longitude work. 

( l ) Chronograph— This also belonged to the Survey of India and is of 

a very heavy pattern. A new tape chronograph has now been 
indented for. 

{m) Micrometer , for measuring photographs of the spectrum, by Hilger. 

(«) Theodolite. 

(0) A pair of Photo-Theodolites for work on clouds. 

( р ) Sextant. 

\q) Seismometer . — Milne’s horizontal pendulum. 

(r) Actinometer. — Balfour Stewart’s form. 

(s) Solar Calorimeter.— Buchanan’s. 

(/) Induction coil and vacuum tubes. 

\u) Small heliost at, and a complete set of meteorological instrumenls, 
which will be referred to in detail below. 

Plans and specifications have been sent home for a spectro-heliograpb and 
for a plane grating spectroscope to be used with the 40-foot lens. 

5. Astronomical Observations.— Instructions having been received from 
the Government of India to draw up a programme of observations, the following 
was submitted as a tentative scheme, it being recognized that some experience 
with the instruments was necessary before a final satisfactory plan of operations 
could be fixed on : — 

I.— Sun spots. 

(a) A daily examination of the sun’s surface for spots. 

(5) When a spot of sufficient size is present, one or more photographs of the spec- 
trum with the necessary comparison spectra will be taken. It is intended 
to take photographs of as large a part of the spectrum as possible, so that 
the taking of the photographs will occupy a considerable time ; only a small 
part of the spectrum can be taken at a time. 

(с) If it be found impracticable to photograph the whole of the visible spectrum, 

the photographs will be supplemented by eye-observations. 

(d) The photographs will be at once developed. 

(e) The measurement and reduction of the negatives will, as far as, possible, be 

kept up to date, but as there will always be plenty of cloudy days on which 
this work can be done, the first duty on bright days will always be the 
making of observations. 

II. — Prominences. 

A similar programme to that for sunspots, but this cannot be fully carried out till 
some additional apparatus has been obtained. 
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III.— Photography of the Sun in monochromatic light. 

The instrument for this has not yet been obtained. 

IV. — Actinometry. 

Systematic observations with Balfour Stewart’s Actinometer have been carried on for 
a year and will be continued. Additional observations will be made with another form of 
instrument which has been lent by Dr. J. Y. Buchanan. 

V. — Meteorological observations. 

These have been carried on for nearly two years and will be continued. 

VI.— Earthquake records. 

This has been in progress since the beginning of 1900 and will be continued. 


VII. — Cloud photography. 

VIII, — Special observations. 

In addition to these routine observations an observatory, must always be ready 
to make special . observations when the need for them arises. To make the best use of 
the solar observations much laboratory work will be required, but for this no programme 
can be laid down. Its nature and extent will depend entirely on the problems which 
suggest themselves during the progress of the work. 

It is hardly likely that the whole of the above programme can be carried out by the 
existing staff, but I., IV, V, and VI will be carried out in full and as much as possible will 
be done in connection with the others. 


This was submitted by the Government of India to the Observatories Com- 
mittee of the Royal Society, but was not accepted by them. They instead laid 
down the following plan of work : — 

Solar physics work. 

1. That the most widened lines in the sun spots should be visually observed daily, 
six of such lines being ohserved between F and b and six between b and D. 

2. That other widened lines should be noted. 

3. That visual observations should be made of the prominences and chromosphere. 

4. That photographs should be taken by the Hale-Deslandres method. 

After the above requirements are fulfilled, it is desirable that if possible— 

5. Photographs should be taken of sun spot spectra, for which, it is to be noted, com- 
parison spectra, other than the solar spectrum, are unnecessary. 

Meteorological observations. 

6. As at present. 

Other observations. 

7. Actinometry. 

8. Earthquake records. 

9. Cloud photography. 

The observations under the heads 7, 8 and 9 should only be undertaken if the resources 
of the Observatory admit of the complete fulfilment of the earlier part of the programme. 


The work of the Observatory is consequently now conducted according to 
this Dlan so far as it is possible to do so with instruments designed specially for 
u Volrsnhic work. The daily routine of work on the sun is as follows : Early 
f the § rnorning the sun’s surface is carefully examined with the Cooke equatorial. 
S !nv spots or prominent facute are present, their positions are approximately 
determined by projecting the sun’s image on a graduated drsc 8 inches in dt* 
meter Drawings are made of the details of the spot and notes of any special 
features The spectrum of the spot is then examined either with the small 
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grating spectroscope attached to the Lerebour and Secretan equatorial, or with 
the table spectroscope used in connection with the 40-foot lens. If the spot be 
of considerable size, or if it seems probable that the weather at Dehra Dun will 
be cloudy, photographs of the spot are also taken. In the case of large spots 
photographs of the spectrum will also be taken with the spectrograph. Daily 
observations of the bright lines visible in the chromosphere and prominences are 
made with the small grating spectroscope and with the table spectroscope. 

From March 14th, when regular observations were begun, to December 31st 
the sun’s surface was examined on 248 days, and on 62 of these, spots were 
recorded, but most of them were very small. Drawings were made on 48 days, 
and 21 photographs were taken. Eighty photographs of spectra have been 
taken, and diagrams have been prepared both for the grating*spectrograph and 
the table spectroscope to facilitate the identification of lines. The work with 
the spectrograph was seriously interfered with by the building operations during 
a considerable part of the time, but this is now past and the instrument is in 
excellent working order. To facilitate work on the prominences an instrument 
for bringing any part of the limb on to the slit has been indented for. Two 
small electromotors for actuating the slow motions of the siderostat in right 
ascension and declination have also been asked for. 

During the total eclipse of May 1 8th observations were made of the times 
of contact, some photographs were taken, and observations were made 'with the 
solar calorimeter. Clouds, however, rendered the last of these valueless. 
Preparations were made for fully observing the annular eclipse of November 
ioth-uth, but the day was cloudy throughout with very high wind and a thick 
drifting mist. Slight glimpses of the sun lasting for a few seconds, and even 
then only through clouds, were all that could be obtained. The only interesting 
observations that could be made were those on the barometer which behaved as 
in total eclipses. 

The great comet (1901a), though looked for in the morning after the receipt 
of the telegram announcing its discovery, was first seen on the evening of May 
8th. It was then a very brilliant object, though close to the horizon. Several 
photographs of it were taken with the Grubb portrait lens, but the possible 
exposures were short and were much interfered with by clouds near the horizon 
and by lightning, so that the results were not very satisfactory. 

Time observations are made with a sextant twice a week pending the erec- 
tion of the transit instrument. 

6. Actinometer Observations. —These are made only on the finest days 
and are consequently not very numerous, except in the first three months of the 
year which are not included in this report. Observations with the Balfour 
Stewart Actinometer have been made on 29 days, on only 2 of which complete 
sets (*. e., at ioh., i2h., rqh.,) were obtained. Observations with the Solar 
Calorimeter have been made on 4 days and extending over 12 hours. To avoid 
the effect of wind these observations are now made inside one of the domes. 

7. Meteorological Observations. — Eye-observations of temperature (wet 
and dry bulb, maximum and minimum) pressure, wind direction and velocity, 
cloud, and rainfall are made daily at 8h., ioh. and i6h. local mean time at both 
Kodaikdnal and Periyakulam. Readings are also taken at both stations of sun- 
maximum and grass minimum thermometers. Continuous records of tempera- 
ture (wet and dry) and pressure are taken at both stations with Richard record- 
ing instruments. These records are at once tabulated and reduced using the 
eye-observations to give scale corrections. At Kodaikdnal wind velocity, rain- 
fall, and bright sunshine are also recorded continuously. No record is as >et got 
of wind direction owing to the anemometer tower not being completed. As 
soon as the tower is ready a Beckley anemograph and a Dines “ pressure tube ’* 
recorder will be set up. It is hoped that this may be done early in March. 

All meteorological observations are at once reduced and tabulated. A daily 
8 A.M. weather telegram is sent to the Meteorological Reporter to the Govern- 
ment of Madras, and copies of the 8h. observations and of the ioh, and i6h. re- 
gisters are sent to the Meteorological Reporter to the Government of India. 
Various attempts have been made to obtain a suitable formula for reducing the 
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Periyakulam barometer observations to sea-level. The height of the barometer 
cistern above mean sea-level is 944 feet, and its distance from Madura is about 
40 miles. The Madura barometer is 447 feet above mean sea-level, but none of 
the usual formulae will give satisfactory sea-level reductions for the Periyakulam 
readings, as judged by the Madura readings, even when due allowance has 
been made for the run of the isobars as shown by the Daily Weather Chart. 
The best results are got by using the maximum temperature of the previous day 
instead^ of the actual temperature at the time of observation in the reduction. 
This gives a good result in the mean of a number of observations, but the errors 
on individual observations are considerable- Similar difficulties are experienced 
at other stations situated near large hill masses, and for the present it has been 
thought best not to attempt any reduction to sea-level. 

8. Seismometer Records . — The Milne Horizontal Pendulum is placed in 
the room below the south dome. The boom is placed north and south and the 
pier is built on the solid rock. The instrument has been in good working order 
throughout the whole period. A list of the principal shocks recorded during the 
year 1901 is given in Appendix I. 

9. Library . — A book-binder and a book-binder’s boy have now been added 
to the establishment, and 70 volumes have been bound. Two hundred and fifty 
books and pamphlets have been presented to the Observatory during the year 
and 12 volumes have been purchased. Two hundred and twenty-nine sheets of 
L Atlas de la Carte P hotograp ki^ue da del have also been received. 

10. General . — The past year has been one of distinct progress but, of 
course, a great part of the work done has been more or less experimental. 
Much time has had to be devoted to the adjustment of instruments, the supervi- 
sion of workmen, and the training of assistants. At the same time the paucity 
of sunspots has made it impossible to train the assistants in the special work of 
the spectroscopic observations of sun spots. Meteorologically the year has been 
an abnormal one so far as can be judged by existing statistics. The rainfall in 
January, February, June, and September was much above the average, and the 
total number of days on which rain fell was also much above the average. The 
period October to December is probably always the most trying period of the 
year, but in the past year it was very much worse than in either 1899 or 1900, 
and the health of the assistants and servants suffered considerably. High winds 
are experienced in all months of the year, and, though they are at all times trying 
in such an exposed situation, they are peculiarly so when accompanied by mist 
or rain as is usually the case during the North-East monsoon. It is interesting 
to note that the highest wind velocity for any one day was 882 miles on April 
26th, when a cyclone was passing up the Arabian Sea at some considerable 
distance from the coast. The highest velocity recorded at a coast station on 
the same day was 360 miles at Minicoy. The lowest dry bulb reading in the 
shed was 39°*! on November 27th but the lowest reading on the grass was 23°*4 
on December 6th. The temperature of the air 4 feet above the ground probably 
never falls below freezing point in a fairly exposed situation, but, especially in 
damp places, hoar frost is of frequent occurrence when the air is dry and 
evaporation is going on rapidly. 
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The Madras Observatory. 

The following report has been submitted by Professor R. LI. Jones, Deputy 
Director of the Madras Observatory. 

This report refers to the period 1st April to 31st December 1901. 

1. Staff . — There has beep no change in the staff since the last report. 

2. Astronomical observations and reductions.— Tht observations for the 
time determination were carried on as usual with the transit instrument by 
Trqughton and Simms and the sidereal clock, No. 1408, by Dent. The observ- 
ing weather was not very favourable during the period. 

The following is a summary of the work 

Transits observed of clock stars ...... 222 

Ditto for Azimuth . , , » . -57 

Separate determination of level and ccdlimatxon error . . 59 

3. Meteorological observations. — Meteorological observations were carried 
on as before and the registers brought up to date. An attempt was made to 
get a series of the temperatures of the air film in contact with the ground during 
the hot weather by means of a platinum thermometer and a Calendar Recorder. 
The series obtained was satisfactory but was not so complete as is desirable. 
They show that there is a very large difference between the temperature at the 
ground and the temperature at 4 feet above during the day hours when the dry 
westerly winds are blowing, and that this difference is smaller when the sea breeze 
sets in. 

These observations will be continued during the year ; later on an attempt 
will be made to determine the intervening temperature gradient. 

4. Time Service.— The time service was continued as usual. The Fort 
Time Signal Gun failed on 19 occasions out of 5,50, giving a percentage of 
success of 96"5. The Time Ball at the Port Office failed at 1 P.M. on 3 days, 
but on two occasions it was dropped at 2 p.m. and the 4 P.M. signal was received 
at the Central Telegraph Office every day except on December 29, when there 
was an interruption on the line. 

The following table gives a list of failures : — 


Month and date. 

Signal. 

fault. 

Cause. 

1901. 










7th April • 

• 

• 

Moon gun 

• 

. 

Failed 

• • 


Gunner absent. 

4th May 

« 

• 

8 P.M. J, 

• 

♦ 

Ditto 

• * 

• 

Not known. 

3rd June . 

- 

< 

8 P.M’, „ 



Ditto 



Ditto. 

25th „ 

- 

* 

N oon „ 



Ditto 



Ditto. 

27th „ 

• 

• 

Ditto 



Ditto 

• • 


Gunner absent. 

i st August . 

• 

• 

8 p.m. gun 



Ditto 

• * - 


Ditto. 

£ 

to 

* 

• 

Noon ,, 

• 


Ditto 

• » 

. 

Bad tube. 

10th „ 

18th 5 , 

• 


Time ball . 

Noon gun 



Failed ati p.m., dropped 
at 2. 

Failed . . . 

Not known. 

Tube failed. 

21st „ 

35 H * 

• 


Time ball 

8 p.m. gun 

• 


Failed at i p.m., dropped 
at 2. 

Failed . • « 

Not known. 

Ditto, 

3ISt „ 

• 


Ditto 

• 


Ditto 

• • 

4 

Gunner absent. 

1st September 

-• 


Ditto 

• 


Ditto 

• « 

• 

Bad tube. 

19U1 „ 



Ditto 

• 


Ditto 

• * 


Gunner absent. 

20th ,, 

* 


Noon g-un 



Ditto 

• 0 

• 

Bad tube. 

23rd „ 

• 


8 P.M. „ 

« 


Ditto 

• 

• 

Not known. 
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Month and date. 

Signal. 

Fault. 

Cause. 

1901 . 




29th September 

8 p.m. gun 

Failed • . , 

Not known. 

1 ith November 

Ditto 

Ditto 

Ditto. 

20 th „ « 

Ditto 

Ditto . * 

Ditto. 

22nd December 

Noon gun 

Fired 2™ late 

Probably by hand. 

3> JJ • • ! 

8 P.M, „ 

Failed . , • 1 

Not known. 

29th „ 

Time ball • , 

Ditto 

Line interrupted. 

9) )) • * 

4 p.m, roll 

Not received atT. 0 . . 

Ditto. 


Daily -weather telegrams and special storm observations. — Daily weather 
messages were sent to Simla, Bombay, and Calcutta. The io h and i6 h observations 
of Madras were reduced and sent to Calcutta every month. Special storm 
observations were supplied to the Bengal Reporter on the following occasions : — 

May 5 and 6 and 22 to 24; June 6; September 19 to 22; November 13 
and 14 and 24 to 26; December 8 and 9. 

6. Instruments. — The working of all the instruments except the "wet bulb ’’ 
of the thermograph has been satisfactory. The electric clock by Shephard and 
Sons was cleaned and has been working very satisfactorily since. 

7. The following weather summary of Madras for the year 1901 was pub- 
lished in the Fort Saint George Gazette. 

Pressure. — Was above the average for March, May, June, September and 
December, and below the average for the remaining months. The mean pressure 
for the day was lowest on the 7th June, 29*529 inches, and highest on the 23rd 
January, 30*168 inches. 

Temperature. — Was above the average for every month except December 
when it was o 0, 2 F. below. The highest shade temperature was io 8 0, 5 F. on 
the 4th June and the lowest 59°*5 F. on the 26th November. The excess of 
the mean temperature was greatest in February and it averaged 3°*7 F. 

Humidity. — Was below the average for March, equal to the average for 
May and June, and above the average for all the other months. Humidity was 
lowest on the 23rd May when it averaged 31. 

Rainfall. — Was below the average for January, March, April, May, June, 
September, and October and above the average for the remaining months. The 
deficiency was greatest for May, 2*06 inches, and the excess was greatest for 
December for which month it was 8*87 inches. The rainfall for the year was 
10*82 inches above the average, the total fall being 59*84 inches. 

Wind. — Was most abnormal in February when it was one point more 
southerly than usual, with a daily velocity 38 miles higher than the average. 
The highest daily velocity was 415 miles on the 9th December ; the lowest daily 
velocity was 42 miles on the 3rd October. 

Sunshine. — Was below normal for all months. 

Storms. — A storm formed in the south of the Bay at the end of the first 
week in December which crossed the Coromandel Coast near Madras. It was 
a depression of but slight intensity, but gave somewhat stormy weather over the 
centre of the Bay and on the Madras Coast. The chief feature of the storm 
was the exceptionally heavy rain it gave at Madras and in the neighbourhood. 
The amount that fell at the Observatory on the 9th was 10*62 inches and this 
has been exceeded only on one occasion during the last 41 years, viz., on the 
18th May 1877, when the fall was 13*01 inches. 

C. MICHIE SMITH, 

Director, Kodaik anal and Madras Observatories. 


KodaikAnal, 

The nth February igoa. 
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Appendix I. 


Kodaikanal Observatory Seismological Records. 


No. 

Data 

Commence- 

ment, 

G. M.T. 

Maxima, 

G. M. T. 

Amplitude. 

Duration. 

Remarks. 


1901, 


h. 

m. 

h. 

m. 

Mm. 

Seconds. 

h. m. 


2 

January 7 . 

• 

1 

0*2 

I 

57'7 

0 * 5 

O ' 3 

t * « 

P. Ts. 45 m. 






2 

02 

075 

0*4 

... 








5‘9 

I* 0 

o'5 

1 24 


3 

8. 

* 

19 

51-0 

20 

63 

5 

0'3 

0 2 9 












P, Ts. 11 m. 

16 

February 15 

• 

8 

CTO 

8 

10*4 

5 

°‘3 

... 








24'8 

o' 7 

°’5 

... 








36-6 

o' 5 

°3 

0 43 


26 

March 4 . 

• 

16 

35'5 

16 

44'9 

o' 5 

°'3 

... 








480 

o' 5 

°'3 

... 








5i'i 

0-25 

0*2 

0 30 


29 

15 • 

» 

3 

5*9 

3 

3 I- 3 

o '75 

°'5 

0 57 

P, Ts. 24m. 











P. Ts. 3 * 501 . Felt in Zan- 

3 * 

16 4 

• 

12 

8-5 

12 

r 9'3 

r 0 

OO 

... 

zibar. 







21'4 

075 

o'5 

... 








34'9 

°75 

o'5 

i 4 


32 

19 . 

!■ 

0 

io'8 

0 

I2‘3 

1-25 

o*8 

. 0 47 


33 

19 • 

• 

20 

43'° 

21 

3' 8 

0'25 

o'3 

0 35 


34 

23 • 

1 

15 

r8 

15 

2*8 

O' 5 

°'3 

0 12 


35 

25 ■ 

• 

11 

26-6 

I I 

3''8 

O' 5 

°'3 

0 10 

P. Ts. 4 m. 

36 

25 . 

6 

22 

58-7 

22 

597 

I* 0 

o*6 

• it 







23 

1*8 

°'75 

°'4 

• •• 








8-9 

075 

°'4 

0 32 


38 

April 5 . 

• 

23 

407 

23 

5i'° 

!• 0 

o*6 

... 

P. Ts. 30 m, 


6 . 

* 



0 

147 

4 - 0 

2‘5 

... 








167 

4' 5 

2*8 

... 








216 

3 ' 0 

1*9 

... 








273 

2* 0 

r 3 









3 r 4 

O' 5 

0*9 

1 5° 


39 

6 . 

- 

21 

167 

21 

1 7'3 

o' 5 

°’3 

0 52 

Well marked, though small. 

40 

7 • 

• 

3 

31-0 

4 

4'3 

5 

0*3 

... 








197 

1 ■ 0 

0*7 

... 








29'5 

o' 5 

0*3 

... 







5 

7'3 

r 0 

o *7 

2 0 


42 

1 1 . 

• 

11 

5 8 '3 

•• 

.... 

... 

... 

0 4 

Widening of line. 

43 

*5 • 

* 

17 

40-2 

17 

44'3 

1 ■ 0 

o*6 

0 7 


44 

16 . 

« 

17 

187 

1 • 

.... 

... 

# # • « 

* • * 

Ditto. 

45 

18 . 

• 

3 

187 

3 

35'3 

075 

°'4 

< » • 

P. Ts. r6m. 







39'4 

f 0 

o ‘5 

... 








45 'b 

o' 5 

°'3 

0 37 


46 

19 . 

• 

1 1 

I4'2 

11 

I4’2 

o' 5 

°' 3 

. • • 








44' 1 

*• 5 

o'S 

... 







12 

3 r 7 

o' 5 

0-3 

1 20 


50 

27 • 

• 

4 

7'4 

4 

9'4 

3' 0 

VI 

0 33 

P. Ts. 3m. 


9 



<0. 

Date. ' I 

Commence- 

ment, 

G. M. T. 

Maxima, 

G. M. T. 

Amplitt 

ide. 

Duration. 


1901. 

b. 

1 

m. 

h. 

m. 

Mm. S 

econds. 

h. m. 

73 

August 11 . 

15 

15-2 

*• 


... 


0 20 

79 

September 10 . 

4 

237 

4 

37*5 

2-0 

i *3 

0 43 

80 

24 . 

8 

i 7'3 

8 

22'9 

ro 

o *5 

0 15 

82 

3 ° * 

10 

39'° 

10 

58*3 

°'5 

0-3 

... 





1 1 

oo'4 

o *5 

°*3 

... 






02'4 

o - 5 

0-3 

... 






05*4 

ro 

°*5 

I 00 

84 

October 4 . 

11 

1 2'6 

11 

14-6 

... 

... *) 

CO 

O 

O 






197 

... 

... J 


86 

17 * 

6 

00-5 

6 

oyo 

0-5 

0-4 

... 






13*1 

ro 

07 

0 30 

87 

19 . 

10 

io*6 

10 

io - 9 

ro 

07 

I 00 

88 

26 . 

19 

22'I 

19 

2 5'7 

3 *° 

rs 

? 

89 

29 . 

8 

ox ’5 

8 

29 ' 1 

o *5 

0*2 

I 00 

90 

November 15 . 

20 

44 ' 2 

21 

i6'i 

o *5 

0*2 

0 50 

9 i 

CO 

T 

23 

59*4 

0 

* 5 *i 

4*5 

2*2 

... 






' 77 

3*5 

I? 

I II 

92 

25 • 

I 

5 o - 9 

1 

54*5 

ro 

°*5 

1 I 08 





2 

01'2 

**5 

07 

p 

93 

December 12 . 

.3 

22‘6 

3 

2 2 '.6 


... 

0 

0 

oa 

94 

14 i. 

23 :. 

05 ’° 

23 

Ii:6 

**5 

o *9 

... 






13*2 

i *5 

0-9 

... 






2 7 * 5 , 

2'0 

3*3 

I 25 

97 

3 ° • 

23 

px *3 

23 

27'0 

0*3 

O’ 1 







32*6 

°'3 

O’l 

... 






37*2 

0*5 

0*3 

I 20 

98 

3 i • 

6 

301 


••• 

... 

... 

0 40 

99 

31 « 

9 

147 

; 9 

28 'I 

0'8 

o *4 






10 

oo'9 

2-5 

1*4 

... 






04/0 

2-0 

n 







06' 1 

2'0 

VI 

O 

O 

CO 

100 

3 i 

• 13 

54*2 


o 8-6 

o *5 

°‘3 

J. °5 


Remarks. 


Slight. 

Port Blair Tide gauge 
clock stopped at 10-32 
A. M. (Probably local 
time). P. Ts. 5m. 


P. Ts. 17m. 


Slight. 


P. Ts. 6m. 


Maximum probably lost. 
Sheet marked ion. 20m. 

A series of large move- 
ments which drove the 
boom over to the east 
where it was caught, 
Maximum at least 
5mm. 

Small but well marked. 

Widening of line. 


Slight. 

P, Ts. 3m. 


P. Ts. 24m. 


Slight but quite distinct, 
P. Ts. 12m. 


Slight, 


100 


ti 


*3 

a 

<u 

cu 

cu 

< 


o 

\G\ 


Vh 

O 

3 

> 

Jw 

<D 

i/) 

. ja 
O 

13 

C 

:r^ 

3 

H3 

o 

<D 

res 


4 — * 

3 

CD 

<D 


.. 4> 
rC.S 
b/43 

■e g 
DQ a 
cn 


$ >1 
0*/i 


< 

fa 


d tp covp Cl cO p «3 tp pup O 
io'to b d m V o w *t cs "o co 
xt- ts i n O o ion N 0 « O » 
d w d d d wmmmhmm 


S 

Q 


O co lo CO G\00 dOO M to d ts, ts. 


a 

< 


II 

b 


lft to N O to IO CO Cs d* O »0 JO 
o >0 d JS. co CO Ct O w M ip d* 

« co V b iob b " CN °° ^ 


W M w > W Z w 

wzeaw^zzff 52 

s VS 


- « td fa 

z2 z2 


IT) yr *0^0 


iCOCO M H o MW 
d d co 


(2 


b 13 

> 


CO^B WW o CO 

co d «« « (OCOrtN w « to 


.5 P 

£ ° 


a 


a x «t 

W rt> 


dtO'd’wd-cOd'p'JOwtp p 3 

O m co VsOQ O' Vs 00 p\ £s Vs “ 
bd-d'^d-d'd-d'd'd'd'd' 


•rf loco d 00 H © in H intp t“s 

av co b m V ts*o b boo b Vs 

d OO'trtrtrtOtOCM d • w 


W >* 

>fcj 

< M 

|d 

^X 


aj 

o 

*bjQ 

o 

3 

w 

o 

CD 

4 -i 

CD 

B 

3 

G 

G 

c 

Vt 

ncJ 

G 

aj 

3 

4-J 

a 

o 

S 

G 

aS 

<D 


5 

2 p' 

U) t*< o 

S5 ° 

w ,5 

> 


W 


a 


m 

Po 

« 


42 

a 

<u 

U 


-S 

cs 


o h NSW PJU 1 ) COCO ts'b 1 d* 


Cfl 

W 

w 

a 

o 

a 

05 

a 

cd 

H 

CQ 

o 

« 

6 

Q 


bn 

P 

rt 

05 


o d CO d* ts. ts, O ' 00 ‘JO ts w d 
bi w o> co b co d co b to Vt Vs 
•tjrio’ct'ioiniotoioiojovo'0* 


£ 


s 


1000 <p«OOOppMOQw\p Ol 

lo b b Job w b h b h b n 


lOCpCO JO to to d JO00 © H VO 
ikcb bt co bbd w d n O vv 

"^■'0'’t}'10 1010101010'010 


o yf yfio M CO h vp yp o Jr^ JO 
to tob co tv to b to rt o a o 

lOAO'0‘0>OVO'jO\OlOVO»OlO 


o 

b 

vo 


P t-v, 

b bb o' bi ts b b b io b *w 

lO tolQlOlp lOlOipiOJO^O^ 


?5S 


5^ 

*5)2 

P*XJ 


>1 d 

& WJ 

s « 


U« 

^ co 

I s 


o o 
O o 


©OtoM N { 

*§ S M S”<?'§ o“ 


CO ■cf* 

ts, ts,< 

o o 


^ NCO©H(fl MCI N to -+00 

S ffiioc h w sionw o on 

2 00 00 00 00 CO tv, C> IV, CO CO 00 OO 

*o « 

’ ? J5 u js5 

g 2ra ^1.1 O I I 


fa 

1 

"d 

<5 


& 

a 


S3 O eo 1 ^ ts to N IO O M txtovo 
rtt O' W to tOVO On « OlOO d to 


>, o com o stoao Ntn co^O 

d M p to WdMdM 

Q i 


£ . 


> to^ ©to « to co tr St* to 00 


*L to to.w? 3 'tto NtoNdtow 
d ;<oot w m « w d d 


o 

ON 


o 

3 

> 

u* 

<D 

1/3 

hQ 

o 

3 

G 

3 

T3 

o 

w 

CD 


cd 

in 

T3 

Ut 

o 

o 

CD 


w 

H 


< 

P5 

o 


a o 
« 2 
w R 

D 


IS 

>3 


{/? O' O' ,eoC* woo <000 O'O 'tfO 
JSs ID VO O' 00 d'tsOOtntNtOO 
G <o sr dr csio io d* ts \o cs, 


>, MOPO ©N o d"^tO CS.C0 
jy toNddd wd 

Q 


O H o O p o © bsOO 00 eo^ 
b b bi b a co in co tooo oo fa 

cortco'sj-'td'd 


S' 

Q 


j>s jO io CO d-N cO O ts jop p\ 
lob io b oo rX 'p lo b job d- 
tj- sr rr »o 'TjX d' io d* d* to co 

W5HWHH*0MMWhHMW 


ctt 

u 

*5o 

o 


o 

CD 

■+-> 

CD 

s 

Jb 

3 

4 — > 

G 

o 

% 

CD 

s 

CD 

u 

4 -> 

X 

w 


p 

X 


CQ 

*4 

p 

« 


>1 

cd 

Q 


43 

a 

<3 


ote IS.VO W ID Cl O^d-VO CO to 
H M CO CO b d*VO to w W 


.1 


S' 

a 


S**; 


o M ts io w to tsb 

W d d d w d 

*0 


«oO O' CsVO '♦wMOO oO 

s«'$8V^«bisjg 


tS 

a 


& 

D 

*t»*d d wd-tstso O' O' ^7 to 

w" H WW WddW 


d toco p bstp cotp co d im d 

O 

Vo 10 b O' b b b qj b 00 05 2 , 


■d'd’d’d’into d-bio d*^ d 


2 

•& 

£ 


S' 

Q 


w ,6 VO^> w d vp d 00 O W CO 

Vs Is b» w ori k Isb Vs 
P trs|i ts, tv, to to vo <o vo to 


fa 


43 

O . 

£ a 


Hid CO m O' W Old MiOwtp 

ffsrw ^ gis Sr'S « & w 


2 

- & 
5 


x 


ctt 

:Q 


d ; dHd’d^dO.W HNJO 


2 

-43 


vq oq o co coia ts. O' d oo d vo 

tsCsGQ Csts^i^p t>.p Cs ts 


JB d 


s 

. Q 


05 05 ©> tO w O wo O c0 d* w 
O^O* d d cow « w 


S? )a ia ’O d to O' in co cs m O' 

2 S a S o N >n co to oo O' O' to 

Sj ®5 O' O'CO 00 00 TO 90 OO O' 

^ 

2 ^ 




5*43 «6_gsa 

I § 

w^fa £ < £ i — j> — i<C tn O X Q 



Appendix III. 

Kodaikdnal Observatory. — Mean hourly wind velocity for the year 1901. 
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Appendix IV. 

Kodaikanal Observatory.— Mean hourly bright sunshine for the year 1901. 



Note — T hese statistics are given for solar time not for mean time. 
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Appendix V. 


Kodaikdnal Observatory.-Number of days in each month on which the Nilgids 

were visible. 
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Total • 
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20 
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Appendix VI. 

Latitude d io^a' n’” 1 " IOS ‘ E ' } Mean Monthly and Annual Meteorological Results at the Periyakulam Observatory in iqoi, f Height of barometer cistern 

' ^ \ above sea-level 944 feet. 
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Appendix VII. 

Abstract of the Mean Meteorological Condition of Madras in 1901, 
compared with the average of past years. 
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There were 147 calm hours during the year. The resultant corresponding to the 
above numbers is represented by a S.E. by E. .wind, blowing with a uniform daily velocity 
ot 45 miles. 


Appendix VIII. 

Madras Observatory. — Number of hours of wind from each point in the year igoi. 
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Appendix IX, 

Madras Observatory.— Number of miles of wind from each point in the year 1901. 
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Appendix X. 

Madras Observatory.— Number of inches of rain from each point in the year 1901. 
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Appendix XI. 

Madras Observatory. >-.Wind, Cloud, Bright Sunshine, and Evaporation. 
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Mean .Monthly and Annual Meteorological Results at the Madras Observatory in I90I. 
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kodaikanal and madras observatories, 


I.— ANNUAL REPORT OF THE KODAIKANAL OBSERVATORY FOR THE 

YEAR 3902. 

( a ) Staff. The personal establishment of the observatory was as follows : 


Title. 

Director 
First Assistant 
Second ,, 

Third „ 

Fourth , 5 
Writer 

Magnetic Observer 


Kara©. 

0. Miohie Smith, B.Sc., f.e.a.s., f.e.jsje, 
K. V. Sivarama Aiyar, m.a. 

S. Sitarama Aiyar, b,a, 

Gr. Nagaraja Aiyar. 

M. Gr. Sabrahmanya Aiyar, b.a. 

D. N. Krishnaswami Aiyar. 

C. Theodore, b.a. 


Owing to the absence of the first assistant, who went on privilege leave on July 
a j on sick lea ; ve on August 10, ..Mr. S. Balasundaram Aiyar was temporarily 
• engaged on August. 1 to assist in the observations and reductions. Mr. Krishnasw ami 
Aiyar has been removed from the observatory and placed in charge of the base 
meteorological station at the foot of the Palni Hills, near Periyakulam He has been 
there since June 8, so that the numerous clerical duties here have been thrown on 
the general members of the staff. 

On October 3 1 the Director went on leave to England, the observatory mean- 
wmle being left in charge of Mr. Sitarama Aiyar until the arrival of Mr. Charles 
Director W ^° ^ eeri a PP 0 * nte( l Acting Director during the absence of the 

A first-class book-hinder from the Government Press, Madras, is attached to the 
establishment. 

The subordinate staff consists of a mechanic, a hook-binder’s boy, five peons and 
two Iascars. J 3 ^ 

(0 Buildings and grounds — Main observatory . — The porches built for the 
protection _ of the east and west doors have been of great value, and similar provi- 
sion is being made for the south door. There is still considerable trouble, however 
caused by the moisture being driven through the walls, and in continuous misty 
weather the whole of the inner walls of all the rooms are exceedingly damp. The 
effect of this is rendered more unfortunate as there is no provision whatever for 
adequate artificial heating and it is impossible to overestimate the probable damage 
to the many delicate and costly instruments which are erected or stored in the 
various structures. The addition of a verandah to the wall of the north room has 
been sanctioned, and some method of treating the outer wall surfaces is under 
consideration by the engineer. 

Photoheliograph .— This is a corrugated iron structure brought from Madras. 
The sliding semi-circular roof is very heavy and moreover the level of the slide is 
below the telescope so that great care has to be exercised when opening the roof or 
the instrument would be overturned. A small section, of the end of the roof has been 
cut out and hinged to allow the roof to pass the telescope so that the instrument may 
be got partly into working order pending the construction of a move suitable co ver 
which is under consideration. 

Transit— -The .transit building is now complete with the exception of a few minor 
details connected with the shutters and opening gear, but there is as yet no provision 
tor keeping the place and instruments dry in wet weather. 

Magnetic observatory .— The underground magnetic record vault was completed 
about the end of July and the two photographic recorders for Horizontal Force and 
Declination were installed by Captain Fraser on August 5. Considerable trouble 
has been occasioned by the presence of springs, causing the walls to be very damp 



2 


and various preventive devices have been and are being tried in hopes of finally over- 
coming this difficulty. The absolute comparison room above was completed about the 
beginning of August and with the exception of slight leakage in the roof, gives every 
satisfaction. 

Anemometer tower . — The anemometer tower was completed about the beginning 
of April and the instruments were at once installed and got into working order. A 
second room below the present one is about to be constructed to contain the Bine’s 
pressure tube anemometer (recording form). 

Quarters are nearly completed for the accommodation of the book-binder and 
the mechanic, one peon and two lascars. At present they have to go backwards 
and forwards between the observatory and the settlement some miles down the hill. 

(o) Instruments.— -The following instruments are available for use in the 
observatory : — 

Instrument. Employed for 


6 " Cooke Refractor. 7' focus, Equa- 
torially mounted. 

6 " Lerebour and Soeretan Refractor 
8 ' focus. Equatorially mounted. 
Remodelled by Grubb. 

5" Grubb portrait lens, 36" focus. 
M ounted on Lerebour Equatorial. 

11 " polar siderostat in conjunction 
■with 6" Grubb lens, 40' focus! 

Altazimuth 

4" Rowland concavo grating, 10' focus. 
1 4,4 39 linos to the inch. 

Revolving plate-holder with clockwork. 

6 " Transit instrument from G.T. Survey 
of India. 

Prism Spectroscope. Six prisms with 
automatic deviation (With photo- 
graphic attachment and two dark 
slides). 

Small grating spectroscope 


Photoholiograpk by Dallmoyor 

Mean time clock. KullborgNo. 0326. 
Mean time chronometer. Kullberg 
No. 6299. 

Sidereal time chronometer. Kullberg 
No. 6134. 

Chronograph (old) 

Drum Chronograph sidereal Clock. 
Shelton. 

Chronograph new ; by Fuess . . 

Stage micrometer. Ililger 

Theodolite 6"; Cooke 


Unifilar Magnetometer. Elliott No. 16. 

Dip Circle. Barrow No. 46 ... 

Declination and Horizontal Force Mag- 
netograph, Watson No. 2. 

2 Phototheodolites. Steinheil 

Sextant . . 

Seismometer. Milne’s horizontal pen- 
dulum. 

2 Aotinometers. Balfour Stewart 

Solar Calorimeter. Buchanan , . 

Induction coil giving 4" spark with 2 
quart Leyden jars and vacuum tubes. 
Small polar heliostat ... 

Complete set- of meteorological instru- 
ments. 1 ■■ ■ ■■ 


Visual examination of sun and other 
celestial objects. 

Visual examination of spectrum of sun- 
spots and chromosphere. 

Photographs of comets, meteors, variable 
or new stars, etc., for magnitude 
determination. 

Foods the concavo grating spectrograph, 
and can also bo used for direct photo- 
graphs of the sun. 

Dismounted at present. 

Spectra of sun, chromosphere, etc., and 
laboratory investigation. 

Compensating rotation of field of 
Siderostat. 

For determination of standard time and 
general rating of chronometer. 

For eye observations of solar and terres- 
trial spectra. 


Examination of snnspot and chromo- 
spheric _ spectra with tbo Lerebour 
equatorial. 

Arranged to givo 8 " photographs of sun 
similar to others at Dobra, Mauritius 
and Greenwich. 


With electrical seconds contacts for 
chrouographie registration. 

General recording purposes. 


For use with transit and magnotio work. 

For -measurement of photographic 
spectra. 

General adjustment of instruments, 
positions of special objects and laying- 
out uew buildings. 

\ For absolute comparisons of magnotio 
) elements. 

Automatic recording of magnetic 
elements. 

Cloud photography. 

Time determination. 

Continuous photographic registration of 
seismic disturbances. 

For series of comparisons of value of 
sun’s heat. 

For comparison with spectra obtained 
from celestial sources. 

Adjustment of spectroscope 3 . Experi- 
mental work. 
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(d) Astronomical observations. — In. this branch work has been chiefly 
directed to the examination of sunspots ; drawing them and examining their spectra 5 
a considerable time has also been devoted to the mapping of prominences with the 
spectroscope and the general spectrum of the chromosphere. The following table 
gives a resujnd of the state of sums surface during the year : ' 


Month. 

Number of 
days on which 
sun was 
visible. 

Number of 
days on which 
spots were 
seen. 

Number of 
days on which 
there were no 
spots. 

Number of 
days on which 
spots were 
extremely 
small . 

Number of 
days on which 
no observation 
was possible. 

Number of 
days on which 
widened lines 
were observed. 

January . , 



25 

8 

17 

6 

6 


February 



28 

2 

26 

2 



March 



31 

12 

19 

1 


5 

April 



30 

2 

28 

2 



May 



31 

12 

19 

4 


*6 

Juno 



30 

6 

24 

4 


2, 

July 



28 

3 

25 

3 

*3 


August « . 



29 

7 

22 

5 

2 

*2 

September 



30 

14 

16 

2 

, . 

10 

October . . 



30 

25 

5 

2 

1 

8 

November 



27 

12 

15 

1 

3 


Dooom ber 



27 

7 

20 

3 

4 

- 


Total 

*• 

34:6 

110 

236 

35 

19 

33 


f 

Whenever there are spots the sun’s image is projected on a graduated disc 8 " 
in diameter rigidly attached to the eye end of the 6 " cooke equatorial and the 
position of the spot marked on it, taking care that the east to west line marked on the 
disc is parallel to the diurnal motion. The heliographic latitudes and longitudes of 
the spots are subsequently derived from these positions (1) by applying L. Niesten’s 
formula and ( 2 ) by superposing over the discs certain charts, also 8 " in diameter, 
prepared by the Kev. Father Beauripaire Louvagny giving the heliographic co- 
ordinates of every point on the charts for different heliographic latitudes of the centre 
of the sun’s disc, and then by taking the means of the values derived by the two 
methods. 

(e) Meteorological observations.— These include determinations of ( 1 ) 
temperature, ( 2 ) rainfall, ( 8 ) barometric pressure, (4) humidity, (5) wind direction 
and velocity, ( 6 ) actinometry for measurement of sun’s heat, (7) cloud phenomena, 
( 8 ) duration of sunshine, and (9) earthquake measurements. All the instruments have 
been in working order for most of the year and the tabulated results are given in the 
appendices. 

Eye observations of temperature (wet and dry bulb, maximum and minimum), 
pressure, wind direction and velocity, cloud and rainfall are made daily at 8 h., 10 /n 
aud 16 k local mean time at both Kodaikanal and the base station at Perivakulam. 
Continuous records of temperature and pressure are also taken at both stations with 
Kichard’s recorders. The records are reduced immediately and supply scale correc- 
tions. The anemometer (Dine’s pressure tube) and the Beckley anemograph were 
installed in the new tower on April 1. 

Seismometer . — The seismometer has been in continuous action throughout the 
year. A list of the principal shocks recorded during the year is given in Appendix I. 

(/) Terrestrial magnetism.— The magnetographs were installed in the new 
vault in August and were in constant action up to the end of the year. 

The atmosphere of the chamber has been very damp, notwithstanding the venti- 
lation provided, and it has therefore been impossible to keep the optical system from 
becoming overrun by fungoid growths which considerably diminish the intensity of 
the photographic traces and. at times occasion disturbances on the traces. 

Deflection observations were taken every morning at 10 a.m. Madras mean lime 
for determination of the scale co-efficient of horizontal force magnetogiaph. Six of 
these deflections are visually; read.. Once every week the deflection is photographically 
recorded on the sheet carrying the traces. 
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The recording cylinders are so arranged that two days’ photographic traces are 
•obtained on the same sheet of paper one above the other. 

The sheets are developed every second day and are written up and read. 

Monthly tabulation and reduction of results are also being done. 

Disturbances . — Mo disturbance of a violent nature bas been recorded since 
the instruments were set up, but moderate magnetic storms were found on the 
undermentioned dates : — 

1902, August 16, 21. I 1902, October 11, 31. 

,, September 18, 19, 20. j „ N ovember 23, 24. 

Notices of these disturbances were sent immediately after their detection to the 
Director-General of Telegraphs. 

No definitive values of the magnetic elements can be given from the records of 
so short a period, but the values below are the means from the bi-weekly series which 
have been undertaken : — 

Mean, westerly Declination . . . . . . . . 0° 19' 

Mean Inclination . . „ , . . . . . . 3° 2' 

Mean Horizontal force .. .. .. .. 0-3739 O.Gr.S. 

Absolute observations . — These are at present arranged so that a complete set 
of observations are taken twice a week as follows : — 

Horizontal force • . . . . . . Wednesdays and Saturdays. 

Inclination . . . . . . . . Mondays and Thursdays. 

Declination Tuesdays and Fridays. 

The underground vault is supplied with a thermograph and two thermometers 
which are read thrice a day. 

(y) Library. — One hundred and ten books have been bound during the year 
and the work will hereafter be facilitated by the extra room provided for the binder. 
About three hundred books and periodicals have been received during the year. 

(h) General — Rainfall — The rainfall for the year lias been much above the 
normal, as it has also been the ease at Periyakulam and Madras; the difference having 
been caused mainly by the rather excessive fall in October. The rainfall on any one 
day was not particularly heavy in October, the greatest amount for the year having 
fallen on the 8th -January — an exceptional feature. 

Wind. —The maximum daily wind velocity for the year was only 700 miles — 
much less than in previous years. Another peculiarity about it is that it did not 
occur during the South-west Monsoon months as it usually does, hut in December. 

Temperature . — The lowest dry bulb reading during the year was 39°-4 F. on 
the 26th January, and the lowest reading on the ground was 27° -2 F. on the 25th 
January. 

In other respects the year was more or less normal, judging from the past 
three years’ observations. 


KonAIKlNAIi, 
5th February 1903. 


CHARLES P. BUTLER. 
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II. — ANNUAL REPORT OF THE MADRAS OBSERVATORY FOR 1902. 

The following report has been submitted by Professor R. LI. Jones, Deputy- 
Director of the Madras Observatory : — 

I was away on leave during the greater part of the year — from the 6th of 
February to the 30tli of November. The Rev. A. Moffat, m.a., Professor of Physical 
Science at the Madras Christian College, officiated as Deputy Director during this period. 

The First Assistant also was on leave during the greater part of the year. 

At the end of the year the staff consisted of — 

Mr. S. Solomon Pillay, Computer and Manager. 

Mr. M. 35. Subba Rao, b.a. , First Assistant. 

Mr. E. Eamanujam Pillay, Second Assistant. 

Astronomical observations for time determination made during the year 
involved observations of 334 clock stars, 79 azimuth stars and 86 determinations of 
level and collimation errors. Nearly the whole of these observations were made by 
Mr. Solomon Pillay. 

Time service. — There was no change made in the time signal distributed from 
the observatory. A reference has been received as to the possibility of transmitting 
a time signal to Colombo at 8 a.m. daily and disposed of, as far as the observatory is 
concerned. 

The Fort time signal gun failed on 36 occasions out of 730, thus giving a 
perceutage of successes of 95*1. The firing apparatus was replaced by the other spare 
one on the 9th October, as it was found to be defective. 

The time ball at the Port office failed at 1 p.m. on three occasions, but successfully 
dropped at 2 p.m. On two other occasions it failed at 1 and 2 p.m. 

The following table shows all the failures as far as they could be ascertained ; — 


Month and. date. 

1902. 

Signal. 

Fault. 

Cause. 

8th Jan nary 

Noon gun 

Failed , . . . , . 

Not known,. 

21st „ 

Time hall 

Failed at 1 p.m., dropped at 
2 i\m. 

Do. 

5th to 8th February 

Gun 

Failed 

Instrument out of adjustment- 

6th March 

8 p.m. gun 

Do. 

Not known. 

Ilth April 

Noon gun 

Do. 

Bad tube. 

14th May 

Do. 

Do. 

Weight did not drop. 

15th „ 

S p.m. gun 

Do. 

Do. * 

16th „ 

Noon gun 

Do. 

Gunner disconnected instrument 
before time. 

19th „ 

Do. 

Do. 

Weight did not drop. 

29th „ 

Time hall 

Failed, both at 1 and 2 p.m. 1 

Not known. 

6th June 

8 p.m. gun 

Do. do. 

Copper was had. 

7th. „ .. .. 

Noon „ 

Do. do. 

Do. 

13th „ .. .. 

Time hall 

o 

nrf 

o 

ft 

Not known. 

16th „ .. 

Noon gun 

Do. do. 

Do. 

16th „ .. 

Time hall . . 

j 

Failed at 1 p.m., dropped at 
2 P.M. 

Do. 
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Month and date. 

Signal. 

Fault. 

Cause. 

1902. 





17 th June 

4 p.m. roll 

Not received at T.O. 

Nob known. 

18th „ 

ISToon gun 

Failed 

Tube failed. 

18th ,, 

4 p.m. roll 

Not received at T.O. 

Not known. 

19th r} .. 

Time ball 

Failed at 1 p.m., dropped at 

Do. 




2 P.M. 


24th „ 

N oon g'un 

Failed 

Bad tube. 

2nd July 1 


Bo. 

I)o. 

Gunner lato. 

12th „ 


Do. 

Bo. 

Bo. absent. 

18th ,» 


Bo. 

Bo. 

Do. late. 

19th n 


Bo. 

Bo. 

Weight did not drop. 

26th „ 


Bo. 

Bo. 

Gunner late. 

31st ,, 


Bo. 

Bo. 

Not known. 

5th August 


Bo. 

Bo. 

Gunner absent. 

6th , 7 


Do. 

Bo. 

Bo. 

1st, 2nd, 12th, 15th, 18tli, 

- 




20th and 27th Septem- 


Do, 

Do. 

Weight did not drop. 

ber. 





26th September 


p.m. gun 

Bo. 

Do. 

6th October 

Noon gun . , 

Do. 

Do. 

28th „ 


Do. 

Bo. 

Tube failed. 

16 tli No vember . . 


Do. 

Bo. 

Weight Aid not drop. 

<>r i December 

4 

ibm. roll. 

Not received, 

Fault at Tele graph office . 


In all the (fuses marked “Not known,” it was ascertained that tins fault was not 
at the Observatory. 

Meteorological observations. — Meteorological observations were carried on 
as in former years, and the registers are kept posted up to date. Mean meteorological 
results for the years 1891 — 1900, and a table of maximum and minimum temper- 
atures observed at Madras from 1818 to 1900 were prepared. The observations at 
1 0 hours and 1 6 hours were reduced and sent to the Imperial Reporter’s Calcutta 
oftiee at the end of every month. In addition to the weather messages sent daily to 
Simla, Bombay and Calcutta, special storm signal observations were called for and 
sent to the Bengal Reporter on the following dates: June 6 and 7 ; July 5 and 6; 
October 20— 22, 29 and SO ; November 10 — 13, 16 and 17 ; December 15. 

Instruments. — The transit instrument was overhauled in January when 
the Director inspected the Observatory, and is, I believe, in excellent order. 

The Sidereal clock by Dent is also in good order. 

The mean time clock by Shepherd is in good order, and performing very 
satisfactorily. The hourly signals, the firing of the gun, and the working of the time 
ball at the Port office are all automatically controlled by this clock. None of the 
time signals, except the 4 p.m. roll, are sent by band. 

The mean time chronometer by ICullherg is also working very satisfactorily. 

The 8-inch equatoreal is in good order. No systematic work is being done 
with it. ° 

The Haswall clock in the dome is kept going, but is not satisfactory. This is 
of less consequence considering that no extra meridian work is being done here. 

.All the meteorological instruments are in good order, except the thermograph, 
■which will shortly be replaced by a new one. ° 
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Buildings. — A new press room is being built for the lithographic presses by 
means of which Hie weather reports are printed. Considerable repairs to the build- 
ings, .have been effected during the year, and others are in contemplation. "When 
these are finished, I think it will be right to describe the condition of the whole 
property as “ lirst rate”. 

The following is the weather summary of Madras for the year 1902: — 

Pressure was above normal for Pebruary, May, June, September, October 
and November, and was below normal for the other months. The mean pressure for 
tbe day was lowest on the 25th of May, 29*532 inches, and highest on the 1 7th 
February, 30-186 inches. 

Temperature . — The mean temperature was above the average for all months 
except October when it was slightly below normal, and September when it was 
normal. The highest temperature recorded during the year was 180° F. on the 8th 
May and the lowest was 62° *2 F. on. the 6th of February. 

Humidity was slightly below normal for May, normal for April and above 
normal for all other months. Humidity was lowest for the 18th May, the 9th and 
15th June, for which days it averaged 32. 

Rainfall was below the average for February, March, April, May, June, 
August, September and November, and above the average for the remaining months. 
The deficiency was greatest for September, 5-47 inches, and the excess was greatest for 
December, 5*42 inches. The rainfall for the year was above the average by 5-42 
inches, the total fall being 54-44 inches. 

Winds were stronger than usual in April : velocities were below the average 
for all other months, the deficiencies being greatest for September and December. 

Sunshine was below normal for all months. 

Storms . — A storm formed in the south of the Bay towards the end of October, 
moved towards the Coromandel Coast and passed inland a little to the south of 
Madras. It is noteworthy on account of the heavy rain it gave at Madras, 9- 1 6 inches 
falling between 8 a.m. on the 27th and 8 a.m. on the 28th of October. At Masuli- 
patam on the following day, the rainfall, due to the storm, was 9-50 inches. 

11. Ll. JONES, 

Deputy Director. 

Kodaikaital, , CHARLES P. BUTLER, 

5 th February 1903. Ay. Director , Xodcdkdnal and Madras Observatories. 
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Appendix I. 


Kodaixanal Observatory seismological records. 
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i 

■ - - 



... . ~cr: . ... „ 


— - 


— " 

“ — 

No. 


Date. 

Commencement. 

G.M.T. 

Maxima, 

G.M.T. 

Amplitude. 

Duration. 

Remarks . 



1902. 

ii. 

M. 

h . 

M. 

Mm. 

Seconds. 

ir. 

M. 


1 

January 

1 .. 

5 

43 -7 

6 

18 *1 
23*2 

1-0 

1-3 

0*5 
! o*7 

} 2 

31 

P. Ts. 29m. 

2 

91 


4 . . 

3 

44-5 ■ 

3 

45*0 


j 

i 

j 


02 

Slight. 

3 



U .. ; 

6 

Ofi-7 

5 

06*9 




04 

.Do. 

4 

,, 


12 .. 

22 

1.4*6 

22 

34*9 

0*5 

0*2 


> 

10 









49*4 

0*7 

0*3 



5 


24: 

-25 .. i 

23 

37-9 

23 

48-9 

1*0 

0*7 

1 

40 (?) 

P. Ts. 1 Oiu. 

6 

in 


29 . „ 

1 

48*9 

1 

58*3 

0 8 

0*4 

1 

0 

57 








o 

06*2 

0*8 

0*4 

J 


7 



30 .. ■ 

14 

10*6 

14 

19*9 

1*0 

0*5 

1 


20 

I\ Ts. 8m. 







47*0 

2*0 

1*0 

J 

1 

8 

n 


31 .. 

1 

59*5 

2 

01*0 

0*5 

0*2 












26*7 

0*5 

0*2 


0 

50 









28*8 

0*5 

0*2 

j 




9 

February 

6 .. 

5 

57*5 

6 

00*5 

0*8 

0*4 ‘ 

0 

08 


10 

» 


9 , . : 

7 

57*5 

8 

00*5 

0-5 

0*3 

1 


12 









32*3 

1*2 

0*8 

. 

1 


11 

tj 


9 .. 

10 

24*7 

10 

31*8 

0*3 

0*2 

1 

1 

05 








11 

09*3 

0*4 

0*3 


1 


12 



13 . . 

9 

47*6 

10 

02*6 

0*5 

0*3 

0 

55 

Slight, 

13 

»» 


1 5 . , 

21 

39*0 

21 

45*1 

0*3 

0*2 

0 

16 

Do. 

H 

>n 


17 .. 

1 

07*7 





1 

20 

Do. 

15 



25 .. 

15 

43*6 

*' 




0 

25 

Widening of line,. 

16 

March 


6 .. 

19 

43*0 



.. 


0 

55 

Slight. 

17 

> 7 


: 2 . . 

15 

28*4 





0 

10 

Widening of lino. 

18 



22 .. 

28 

92*4 




i 

0 

30 

Slight. 

19 

» 


28 

0 

16*3 





0 

20 

Widening of line. 

20 

> J 


28 

9 

40*5 

9 

59*5 

0*5 

0*3 

0 

40 


21 

J > 


28 .. 

13 

54*9 

“i 











14 

13*9 

\\ ” 






Single marks. 

22 

J 5 


28 

.14 

53*4 

15 

20*0 

1*5 

0*8 

“1 











23*3 

1*3 

0*7 


3 

00 

P. Ten 7 -Jm. 







1 

26*2 

1*3 

0*7 




23 

Apri 1 


7 .. 

13 

19*3 

13 

20*0 

0*6 

0*3 

0 

15 ' 


24 

> * 


12 

18 

53*5 


| 

2*0 

1*6 



Dislocation to W. Earth 













quake felt and heard. 

25 

>9 


17 . 

20 

19*0 





0 

18 

Widening of line. 













Earthquake felt at 










i 



Simla and strongly at 
Srinagar, 

26 

> 5 


19 .. 

2 

39*0 

3 

00*4 

0*8 

0*6 

1 











06*7 

0*5 

0*4 











10*8 

47-2 

0*5 

0*4 

0*4 

0*3 

> 1 

1 

50 

Guatemala earthquake. 








52*3 

0*5 

0*4 

J 




27 

! J 


21 . . 

17 

40*2 

17 

57*4 

1*0 

0*7 

1 

30 

P- Ts. 10m. 

28 

> ? 


23 

j 5 

34*0 



•* 

.. 



Blight. 

29 

> J 


29 . . 

3 

46*61 












3 

6 

49*7 i 
06*2 f 


. . 

' •• 


- 


? Single marks. 





6 

13*4 J 








30 

. >» ^ 


30 

14 

16*6 

18*6 

* *' 

■ ■ 

** 


* 


? Do. 
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No. 


Date. 


Eodaikanal Observatory seismological records— cont. 

Amplitude. 


Com. men eo merit , 
G.M.T. 


Maxima, 

G.M.T. 


No record May lit. 9 Ji. 30 m. to May Od. Oh. 2 5m. 




1902. 


H. 

M. 


M • 

31 

May 

12 

.. 

14 

12*1 

j 14 

13*9 

34 

», 

25 


17 

30*8 



35 

„ 

26 


8 

56*4 

9 

01*7 

36 

5 J 

31 


4 

54*4 

4 

54*4 

37 

J line 

4 


12 

4-1*0 



38 

! 3 J 

6 


18 

47*2 

18 

47*8 

49*4 

39 

1 

! } > 

i 

11 


6 

42*1 

6 

47*3 

51*4 

40 

1 3 3 

16 


1 

46*2 

1 

47*2 

42 | 

' 3 3 

16 


22 

52*4 

23 

02*6 

46 

i 

| 33 

28 


14 

29*8 

(- 

-) 


Mm. 

0*5 

0-8 

1*0 


1*0 

0-6 

10 

0*6 

0*8 


0*5 

c— ) 


SECONDS. 

0*3 


0*3 

0*4 


0*5 

0*3 

0*5 

0*3 

0*4 


0*2 

(H 


Duration. 


H. M. 

0 05 

0 20 
0 12 
0 05 


0 40 

0 15 

0 12 
0 20 


Bernards. 


Slight . 

Single. 

Slight. 

P. Tfl. 4m. 

Pelt at Naini- 
Tal. 

Slight. 




Earthquake records. 


Kodaikanal. 


No. 

Date. 

P.T. 

commence- 

ment 

G.M.T. 

L.W. 

Comal ence- 
ment 
G.M.T. 

Maxima 

G.M.T. 

End, 

G.M.T. 

Maxima, 

Amplitude. 

Duration. 

Remarks. 


1902. 

H. M. 

IT. M. 

H. 

M. 

H. M. 

MM. SEC. 

n , 

M. 


49 

July 5 

15 31*3 

15 35*4. 

16 

37*0 

15 46*0 

0*4 0*3 

0 

15 


50 

, , 6 

13 27-7 

14 08*7 

14 

11*8 

15 34*0 

0*6 0*3 

* 2 

06 


51 

3, 9 . . 

3 48*3 

3 556 

3 

56*7 

4 14*2 

1*2 0*6 

0 

26 

Bunder Abbas 

earthquake. 

52 

„ 10 .. 

.. 

13 23*1 




•• 

0 

06 

Slight. 

53 

,, 19 


17 25*7 

17 

27*2 


0*5 0*2 

0 

06 


54 

Aug. 2 


23 41*0 



.. 


0 

03 

Very slight. 

54a 

,3 3 .. 


2 00*5 




.. 

0 

03- 

Do. 

55 

5, 3 

17 07*7 

17 11*8 

17 

12*0 

? 

0*3 0*2 

V 



56 

3, 7 .. 

12 00*7 

12 07-0 

12 

07*9 

.. 

0*7 0*3 


, 







11*1 

12 19*9 

1-0 0 5 

0 

19 

| 

57 

„ 12 .. 


4 05*8 




.. 



j Slight. 

58 

,3 21 .. 

11 30*7 

.11 34*6 

11 

35*0 

12 09*0 

0*6 0*3 

0 

38 

Many small 
maxima. 

50 

f) 22 .. 

3 04 8 

3 09*9 

3 

14*0 


11*0 4*9 

.. 








16*6 

to 3 25*4 off 

the scale at in 

•tervals. 








39*5 

6 45*0 

I 8*0 3*9 

3 

40 J 

; Kashgar earth- 
quake. 

60 

„ 23 



13 

13*1 

• • 

*• 

*• 

j 

Widening ofline. 





14 *0.5-8 

*. 

| 

0 

03 | 


61 

? : 24 

1 41*1 

2 03*7 

2 

04*8 

2 21*2 

2-6 1-1 

0 

40 


62 

„ 29 .. 

. ** 

15 20*2 

15 

21*2 

15 27*4 

0-5 0-2 

0 

07 
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Kodaik&nal Observatory seismologieal records — coni. 





Earthquake records. 



Kodaikanal. 






No 


Date. 

' P.T. 

Jj.W. 

1 

i 




1 


1 




.Remark h. 




commence- 

commence- 

Maxima 

End, 

Maxima 








ment 

Gr.M.T. 

ment 

g.m.t. 

j G.M.T, 

i 

G.M.T. 

Amplitude. 

.Duration. 




1902. 

JFI. M. 

ir, m. 

H 

. M. 

It. M. 

MM. 

SEC. 


K. 

M. 



63 

Aug. 30 

21 59*5 

22 03*2 

22 

05*7 

22 

59*5 

8*0 

3*8 


1 

GO 



04 

Sept. 6 

4 44*1 


4 

54*9 

5 

06*7 

0*5 

0*2 


0 

23 


Earthquake ? 

65 

15 

16 .. 


11 21*4 

11 

22 *5 

11 

34*9 

0*3 

0*2 


0 

13 



66 

n 

18 


19 06*9 

19 

08*0 

i 19 

11*0 

0*3 

0*2 


0 

04 



67 

»s 

19 

•• 

5 01*2 

5 

02*S 



11*2 

5*6 



. . 








I 

29*7 l 

! 6 

48*0 

9*5 

51 


0 

47 



68 . 

? j 

90 .. 

6 40*5 

6 43*1 

6 

48*1 j 

6 

58*5 

0*4 

0*2 


0 

18 


Felt in Srinagar. 

69 

j > 

22 . , 

1 57*5 

2 0*68 

32 

22*8 ! 

3 

56*5 

1*0 

0*6 


1 

59 


Many small 
















maxima. 

70 

i) 

22 

10 17*1 


10 

19*2 


. . 

0*2 



0 

10 



71 

n 

23 

20 39*0 

21 38*0 Y 

21 

46*2 

22 

47*0 

1*1 

0*7 


2 

08 



72 

act, 

6 

r* 


8 

48*0 ? 

10 

00*2 

2*0 

V 



*r> 


N ow sheet started 







1 

i 









9 hours 26 
minutes. This 
earthquake 








• 








damaged the 
Chitral fort. 

n 

Not. 

1 

•• 


9 

41*0 



, 

. 



, . 


Widening of line. 

74 

7> 

4 

*« 

1 1 44*0 

11 

46*5 


. . 

1*5 

0*8 



.. 









47*5 



4*5 

2*4 



.. 


Sudden disturb- 
















anee. N o P. 
T. S. 







49*2 

12 

23*5 

2*0 

1*1 

0 


3!) -5 


* 

75 

1 1 

11 .. 

•• 


18 

46*2 







. 


Widening of line.. 

76 

51 

18 .. 

.. 


8 

05*4 


; 

0*5 

0*3 



- 


Do. (elon- 

gated). 

77 

}1 

15 

•• 


9 

59*8 


. , 

, 












10 

10*2 


.. 



0 


10*4 



78 

51 

20 . . 

.. 

20 50-0 r 

20 

50*9 


• . 





m 









59*5 

21 

40*5 

0*5 

0*2 

0 


49*6 



79 ( 

17 

21 

7 10*0 

7 T7’S | 

7 

33*3 

8 

01*8 ! 

| 

0*75 

0*4 

0 


51*8 



80 

Deo. 

13 .. 

** 

i 

i 

9 

19*5 


i 

i 




. 

. 


Widening of line. 

81 

j » 

13 

17 11*7 

17 16*8 | 

17 

16*8 



1*2 

0*6 












20*4 

17 

52*1 

2*0 

1*1 

0 


40*4 



82 

ff 

16 

5 18*8 

5 23*5 

5 

23*5 


„ , 

2*5 

1*1 





Andijan, destroy- 
















ed by this 
earthquake. 







26*0 

6 

11*7 

1 l *° 
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0 


52*9 



88 
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18 .. 



17 

20*8 


. . 
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12-7 


. . 
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45*1 

a 
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• * 3 
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dulating up- 
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Appendix III. 

liODiisANAL. — Mean hourly mud velocity for the year 1902. 
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Appendix IV. 

JIodaixInal.— Mean hourly bright sunshine for 1902. 
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Appendix V. 


Kodaikanal Observatory. — Number of days in each month on which the Nilgiris 

were visible. 
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Visible. 

Just visible. 

Tops only 
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Total. 
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4 

: 

10 

r> 

2 

21 

July . . 
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Appendix VII 


Abstract of the mean meteorological condition of ALadras in 1902 compared with the 

average of past years. 




Mean values of 



! 

i 

i 

1902. 


Difference from 

Average. 

Seduced atmospheric pressure 





29-875 

■ 

0*011 above. 

29*864 

Temperature of air 






82-0 


0*9 

81*1 

Do. of evaporation 





76-0 


1-5 

74*5 

Percentage of humidity 






76 


4 ,, 

72 

Greatest solar heat in 

mono 





135*8 


3*9 below. 

.139*7 

Maximum in shade 






91*0 


0*2 above. 

90 *8 

Minimum in shade 






75*4 


0-7 

74*7 

Do. on. grass 

.. 





73-5 


1-6 „ 

71 *9 

Rainfall since 

January 1st on 103 days 




54*44 


5*42 ,, 

49*02 

General direction of wind 

.. 





3.E. 


Same as 

8. 

E. 

Daily velocity in miles , . 





161 


10 

below. 

171 

Percentage of clear sky . , 

.. 




46 


5 


5 

l 

Do. of bright sunshine 



. 

•• 

45*0 


13*4 ,, 

58*4 



Duration and q uantity of the wind from different points. 



From 

Hours. 

1 

Miles. 

From 

Hours. 

Miles. 

From 

Hours. 

J 

3 

From 

H ours. 

Mi 1 «h. 

North 

14.4 

1,174 

East 

294 

1,259 

South 

183 

1,371 

West. 

140 

; 

1 ,239 

jN. by IS. 

273 

1,682 

K. by S. . . 

411 

1,859 

S. by M r . . . 

280 

1,987 

W. by M. .. 

; 307 

2,306 

E.N.E. 

229 

1,727 

E.SE. .. 

210 

1,214 

S.SAV. . . 

212 

1,583 

W.N \Y r . . 

j 118 

7oo 

N.'E. bv N. . . 

* 

382 

2,636 

S.E. by E. 

481 

2,454 

S.W. 

by s. 

266 

1,897 

NAV. by W. 

57 

338 

N.K. 

376 

2,507 

S.E. 

193 

' 1,149 

s.w. 


148 

1,007 

N AV. 

! 7 

57 

N.E. by E. 

446 

2,680 

S.E. by S. 

896 

7,334 

SAV. 

by W. 

240 

1,703 

N.W. by N 

26 

114 

E.N JK. 

253 

1,452 

S.S.E. . . 

514 

4,761 

W.8.W. .. 

218 

1,633 

KT.N/VV. .. 

70 

m> 

E. by N. . . 

451 

2,299 

S. by E. .. 

426 

3,542 

W. by s. . . 

268 

2,212 

N*. by W... 

no 

748 


There were 131 calm hours during the year. The resultant corresponding to the above 
numbers is represented by a S.E. wind, blowing with a uniform daily velocity of 47 miles. 



Appendix VIII. 

Madras Observatory. — Number of hours of wind from each point in the year 1902, 
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Appendix IX, 

Madras Observatory. — Number of miles of wind from &aeh point in the year 1902. 
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Appendix X, 

Madras Observatory. — Number of inelies of rain from each point in tbe rear 1902. 
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Appendix XL 

Madras Observatory. — Wind, cloud, "bright sunshine and evaporation. 












' : 

Amount 


Wind resultant. 


Clouds (0— 

10). 


Bright sunshine. 

of 

evapora- 

tion. 

,M onth. 

Velocity. 

1 )i mAion. 

8 H 

i 

10 11 

16 H 

20 H 

Mem. 

Average 

per 

Greatest 
number 
of hours 

Average 

° 

per 









day. 

in a 
day. 

day. 

1902 . 

! 










January . . • » 

115 

M.E. hy E. 

2-6 

3*0 

2*6 

2*1 

2*8 

7*7 

9*9 

0*143 

.February 

104 

K by N. 

2*2 

8*3 

2*6 

1*6 

2*4 

8*6 

UK) 

0*1 62 

March . , 

120 

• B.E. 

1*8 

2*3 

1-5 

1*0 

1*6 

7*6 

9*6 

0*191 

April 

178 

fi.S.E. 

4*8 

4*1 

3*1 

2*2 

3*4 

8*2 

10*8 

0*270 

M ay , . 

177 

S. by K 

3*5 

3*2 

3*3 

2*7 

3*2 

6*5 

9*8 

0*295 

.1 une . . 

69 

S.W. 

4*8 

4*6 

6*1 

5*0 

5*1 

4*7 

7, 

0*298 

i 

July 

128 

s.w. 

0*4 

8*8 

6*8 

6*4 

6*6 

3*7 

7*2 

0*240 

August 

t)S 

s.w. 

(1*7 

8*7 

6*8 

5*7 

6*5 

3*4 - 

8*4 

0*217 

S< fjitcmlier 

79 

S.W. 

0*5 

5*7 

6*5 

5*8 

6*1 

3*8 

7*6 

0*150 

Oct oh or 

00 

IS. hy N. 

6*0 

6*4 

5*4 

3*5 

5*3 

4*5 

9*1 

0*148 

Govern her 

142 

JOL hy N. 

5*0 

6*6 

• 6*3 

6-1 

6*0 

34 

8*0 

0*153 

Dei- ember 

132 

IST-E. by N\ 

6*1 

6*3 

5*7 

5*2 

5*8 

3*2 

7*4 

0* 131 

Annual . . 

47 

S.E. 

4*7 

5*0 

4*7 

3*9 

4*6 

5*5 

** 

•• 



Appendix XII. 

Mean monthly and annual meteorological results at the Madras Observatory in 1902. 
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KOMIKANAL AND MADRAS OBSERVATORIES. 
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I. — REPORT OF THE KOD AIK ANAL OBSERVATORY FOR 

THE YEAR 1905. 

1. S taff. -— The staff of the Observatory on the 31st December 1905 was as 
follows : — 


Director . . . . . . . . . . . . 0. Michie Smith, B.Sc. 

Assistant Director . . . . . . . . Vacant. 

First Assistant . . . . . . . . K. V. Sivarama Aiyar, m.a. 

Second Assistant S. Sitarama Aiyar, b.a. 

Third Assistant Q-. Nagaraja Aiyar. 

Fourth Assistant . . S. Balasundaram Aiyar. 

Writer . . . . . . . . . . L. N. Krishnaswamy Aiyar. 

Photographic Assistant . . . . . . R. Krishna Aiyar. 

The First Assistant was absent on furlough and extraordinary leave from the 
beginning of the year till May 29. The Second Assistant was absent on privilege 
leave from August 15 to September 28. The Third Assistant was absent on privilege 
leave from September 24 to December 28. Mr. M. G. Subrahmanya Aiyar of the 
Madras Observatory staff, who was acting as Third Assistant during the absence of 
the First Assistant on furlough, was transferred to the Survey of India Department on 
May 6 as Magnetic Observer here. Mr. S. S. Ramaswami Aiyangar acted for three 
months as an extra Assistant, and subsequently acted as Fourth Assistant during the 
absence of the Second and Third Assistants. Towards the end of the year Govern- 
ment, at the request of the Director, sanctioned the addition to the staff of a 
permanent Photographic Assistant. 

The subordinate staff of the Observatory consists of a book-binder and book- 
binder’s boy, a mechanic, four peons and a boy peon for the dark room, and two lascars. 

2. Distribution of work. — The Director takes charge of the spectroheliograph 
and is helped by the Photographic Assistant. The First, Second, and Third Assist- 
ants are also trained to use the instrument if necessary. The First, Second and Third 
Assistants are in charge of the work with the Cooke equatorial (spectroscopic), the 
Lerebour and Seoretan equatorial (visual), the photoheliograph, the transit instru- 
ment, and the seismometer. They have also to do the astronomical computing and 
the preparation of the observations for the press. The Fourth Assistant has charge of 
the clock comparisons and, with the help of the writer, is responsible for the whole 
of the meteorological work. The writer is responsible for the accounts, correspondence, 
and all office records. 

3. Buildings and grounds — (a) spectroheliograph building . — This building 
has continued to give much trouble In the main building Venetian shutters have 
been placed in six of the windows with most beneficial results, but the roof continues 
to leak in several places. There is no particular difficulty in curing this as a suitable 
material has been found for the purpose, but for some unexplained reason, and in 
spite of frequent reminders, only a small part of the work has been done. The 
sliding roof which covers the siderostat was nearly blown off the rails several times 
• during the south-west monsoon, and had to be temporarily strengthened internally by 
wooden struts. A design for a new and much smaller roof has been submitted and 
■sanction for this is now awaited. 

(h) Photohelioyraph house . — It was mentioned in last year’s report that plans 
for a new building for the photoheliograph had been prepared. These were sanc- 
tioned and the walls of the building have been completed except for the cut stone 
ring which carries the rails. The dome has not yet arrived from the makers. The 
building consists of a 15-foot dome with a small dark room on the south side and a 
porch to protect the door on the north. 
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(e) Workshop . — The new workshop has been finished and brought into use. 
The old -workshop is now occupied by the book-binder and the old book-binder’s 
shed is used as a store room. These changes add greatly to the convenience of 
the establishment. 

(d) The Fourth Assistant's quarters were completed and occupied, but they still 
want a fence to keep off straying cattle. 

(e) House for the Assistant Director .— Plans and estimates for this were 
prepared and after much delay have been forwarded to the Government of India for 
sanction. Work has not yet been begun on the building. 

(f) The usual repairs have been carried out and the buildings, with the excep- 
tion of the speetroheliograph house referred to above, are all in good order. 

(g) Grounds.— The roads and paths have been kept in good order, and a 
number of trees and shrubs have been planted. Much more requires to be done in 
this direction, but the season was not a favourable one for planting out young trees. 
A number of seedlings have, however, been raised and if the weather is favourable 
will he planted out in the coming spring. In January some damage was done to the 
young trees in part of the compound by a forest fire which swept round nearly half a 
mile of the boundary of the Observatory grounds. ^Fortunately the Observatory fire 
lines were in good order and the long grass had been removed from the chief planta- 
tion so that it was found possible to stop the fire soon after it crossed the boundary. 
Some fifty blue gums were badly burned and had to be coppiced, and a number 
of young trees were scorched by the heat as much as 50 yards from the point actually 
reached by the fire. A few of these have died, but most of them have recovered. 

(It) The well from which the aermotor pumps was dry for about three months, 
hut a new well had been opened which fortunately proved permanent and yielded an 
ample supply of water. All the water, however, had to he carried from this well for 
a distance of a quarter of a mile with a rise of over 100 feet. During the rest of the 
year the aermotor and pumps gave satisfaction. 

4. Instruments. — The following are the principal instruments belonging to the 


Observatory : — 

Six-inch Cooke equatorial. _ . 

Six-inch Lorebour and Secret an equatorial, remounted by Grubb -with a 5-ineh Gxudd 
portrait lens of 36-iuehes focus attached. 

Spectrograph — consisting of an 11-inch polar siderostat, 6-inch Grubb lens of 40-feet 
focus, and a 4-inch concave grating of 10-feet focus, mounted on Rowland’s plan. A 
plane grating with collimator and camera lenses of 8-feet focus ean be substituted for 
the concave grating. 

A rhomb with ends cut at 45°, mounted on a graduated circle, can he placed in front of 
the slit so as to enable any part of the limb to be brought on to the slit. 

Six-inch transit instrument and barrel chronograph, formerly the property of the Great 
Trigonometrical Survey of India. 

Six-prism table spectroscope — Hilger. 

Photoheliograph - Lallmeyer No. 4. 

Theodolite, six-inch — Cooke. 

Two phototheodolites by Steinheil for cloud photography. 

Sextant. 

Speetroheliograph with 18-inch siderostat and 12-inch Cooke triple achromatic Ions of 
20-foot focus, by the Cambridge Scientific Instrument Company, Limited. 

Evcrshed spectroscope with three prisms for prominence and sunspot work, by Hilger. 
Mean time clock, Kullberg 6326. 

Sidereal clock, Shelton . 

Mean time chronometer, Kullberg 6299. 

Sidereal chronometer, Kullberg 6134. 

Tape chronograph, Fuess. 

Micrometer for measuring spectrum photographs, Hilger. 

Dividing engine, Cambridge Scientific Instrument Company, Limited. 

Two Balfour Stewart aetiuometers. 

Buchanan’s solan Calorimeter. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. . T 

Complete set of meteorological instruments, including Richard barograph and 
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A high class screw cutting turning lathe by Messrs. Cooke & Sons was received 
at the end of the year. 

Ths Spectr ohelio graph . — The spectroheliograph has been in constant use through- 
out the year and has given satisfaction except as regards the slits. These are of a 
complicated structure and have proved far from satisfactory. A grain of dust and 
dust is sadly too abundant here at certain seasons — throws them out, and it is exceed- 
ingly difficult to keep both jaws in the same plane. Various plans, have been tried to 
make them work better with fair success so far as the camera slit is concerned. The 
collimating slit has been more difficult to correct and a new slit of a simpler design 
has been asked for. The negative lens for enlarging the image formed by the 1 2-inch 
lens was received on. May 9 and was at once set up, but has not. been much used. 
It is not often that the sun’s image is sufficiently steady to make it possible to get a 
really satisfactory enlarged image, and it is only when there is some special feature to 
photograph that the attempt is made. The want of steadiness in tbe image of the. sun 
is due to several causes. The most prominent is, doubtless, the unsatisfactory position 
of the building. Whv the present site was chosen is not known as two much better 
sites were available, hut as it is too late to make a change now various attempts have 
been made to improve the surroundings. Unfortunately the ground surrounding the 
building is very rocky and it is difficult, if not impossible, to cover it with vegetation. 
An attempt is being made to cover it as far as possible but this will take time. Inside 
the large siderostat building blankets and mats have been placed on the floor and a 
wind screen has been placed near the mirror. These have done some good. Inside 
the main building the placing of Venetian shutters in the windows had a good effect 
but it was not sufficient. A tube consisting of a wooden frame covered with very 
loosely woven cloth has been placed between the lens and the photoheliograph and 
this has made a most marked improvement. When the new building for the siderostat 
is erected the mirror will he brought much closer to the lens and it is hoped that this 
will improve matters still further. 

It is not always easy to distinguish between unsteadiness due to purely local 
conditions and that due to the state of the higher atmosphere, but the contrast 
between the conditions at the speetroheliograph and at the spectroscope in the dome 
on the. top of the hill is often so marked that there can be no doubt that the trouble 
at the former is often purely local. Some of the trouble here, as elsewhere, is probably 
due to deformation of the mirror by heat. This has. been reduced to a. minimum by 
keeping a lamp burning under the mirror case all night and by adopting Professor 
Halo’s suggestion of removing the mirror cover only when a photograph is being 
taken. Changes in focus are usually small. 

The inner surface of the back lens of the 12-iueh having become badly covered 
with fungus the lenses were taken apart and successfully cleaned during the visit of 
the Director-General in December. 

All the other instruments belonging to the observatory are in good order and 
working well. 


OBSERVATIONS. 

(a) Solab Physics. 

5. The year was, on the whole, a favourable one for solar, observations, and there 
were only nineteen days on which no observations were possible. At the same time 
it should be noted that, especially in the latter part of the year, observations of 
prominences were to a larger extent than usual interfered with by cirrus clouds. 
Satisfactory statistics on the subject are net available, hut the impression left on the 
observers is that trouble from this source, in otherwise fine weather, has been distinctly 
greater than in former years. On the other hand the increased skill of the observers 
has made it possible to record the prominences on days when the conditions, were far 
from satisfactory. The following table shows for each day the observations that 
were made. 
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Solar observations — abstract. 



January. 

February. 


April. 

ll 

June. 

. 

r 3 

August. 

September. 

CD 

rQ 

o - 

o 

o 

<D 

rQ 

s 

© 

t> 

o 

ft 1 

December. 

Total, 

A 

30 

2$ 

31 

29 

29 

26 

30 

31 

28 

27 

26 

31 

346 

B 

19 

21 

13 

12 

12 

16 

12 

16 

3 

19 

13 

23 

179 

C 

28 

27 

29 

25 | 

27 

22 

24 

24 ; 

20 

23 

! 18 

30 

297 

D 

27 

28 

31 

28 

28 

20 

27 

29 

28 

26 

24 

31 

327 

E 

27 

28 

31 

26 

29 

23 

27 

29 

24 

22 

21 

30 

317 


6. Photographs of the Sim with the Dallmeyer photoheliograph. were taken 
on S27 days as against 264 in 1904. June was the least favourable month for this 
work as there were 10 days on which no photograph could be obtained. In February, 
March and December there was no day on which a photograph could not be obtained. 
As a rule only one photograph is taken daily. Negatives for 45 days have been sent 
to the Astronomer Royal at his request. 

7. Observations of sunspots.— The sun is examined for spots and faeulae 
every morning when the weather permits. When possible, the sun’s image is 
■projected on an 8 inch disc, and the positions of the spots and faeulae are marked on it. 
Eye observations are also made of important features. There were only 19 days on 
which no observations of this class could be made, but on a good many other days the 
observations were made with difficulty through breaks in clouds. 

8. Sunspot spectra. — Observations] of widened lines in sunspot spectra were 
made with the Evershed tliroe-prism spectroscope on 179 days. Observations of 
widened lines are made only when the spots are large enough to render the results 
satisfactory, but on all other days, when the weather permits, the neighbourhood of 
spots is carefully studied as regards the behaviour of the hydrogen and helium lines. 
The study of the helium line D s has proved particularly interesting. 

9- Prominences. — Prominences were recorded visually on 297 clays, but on 47 
of these the observations were either not complete or not satisfactory on account of 
the weather. On some other days, though the whole limb was swept for prominences, 
the work had to he done hurriedly through breaks .in the clouds, and small prominences 
mav have been overlooked. The record of the prominences is made round the disc 
on which the spots and faeulae have been projected. This record is compared next 
day with the photographs taken with the spectroheliograph and all prominences 
shown in the photograph hut not in the drawing are added in blue pencil. Where 
there is much difference between the photograph and the drawing the differences are 
noted on the disc. On a number of days the photographs have rendered it possible 
to complete the eye record which had been interrupted by clouds. Usually, however, 
a day on which it is impossible to get, eye observations of prominences is one 
on which good speetroheliograms are also impossible. It has not been possible to 
devote much time to prominence spectra, and only the most conspicuous bright lines 

are recorded. 

10 Speetroheliograms . — Photographs were obtained with the spectrohelio- 
erapli on 317 days, but on 4.7 of these the results were not satisfactory. These failures 
were due mainly to unsatisfactory weather conditions, but a few of them were due to- 
slit troubles When the weather is cloudy it is often found to he almost impossible to 
set the second slit on the H line with sufficient accuracy, and the construction of the 
slits is such as to render it impossible to use Professor Hale’s old device of having a 
small window through which setting can be made on another and more easily seen 
line. The present setting arrangement is not quite satisfactory and a modified form 
of apparatus has been asked for. 

As mentioned above, much trouble has been caused by the want of steadiness, in 
the sun’s image, and the best results are usually obtained early in the forenoon. On 
some occasions excellent photographs of floceuli have been got through comparatively 
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thick clouds but, naturally, it is rarely possible to obtain good prominence pictures 
except with a clear sky. The plan of taking composite pictures of tlie floceuli and 
prominences on the same plate with two exposures has been given up as it is found 
much more satisfactory to take the two on separate plates. If the instrument was fed 
by means of a coelostat, there might be some advantage in the composite pictures, 
but when a siderostat is employed, as is the ease here, the rotation of the image 
between the two exposures causes an objectionable displacement of the one image 
relatively to the other. On the whole, including plates taken for focussing and other 
adjustments, 1,177 photographs were taken with the instrument, of which 215 have 
been rejected for various reasons. An enlarged copy of the best floceuli plate for each 
day is made on bromide paper, and these are found very useful for reference. Of 
course, any serious studies must be made on the negatives themselves, but the copies 
are useful for selecting suitable negatives and as a convenient index to the series. 
The general results obtained with the instrument may be described as satisfactory, but 
the plates are not yet so uniformly good as is to be hoped they will soon be. The 
various changes which have been made in and about the buildings have undoubtedly 
done good, and the farther changes which are projected should improve the conditions 
still farther, while the small instrumental changes which are proposed would greatly 
simplify the use of the instrument. 

Summary of Results. 

11. Sunspots. — The following table shows the monthly number of new groups 
observed, the mean daily number of spots visible, and the distribution as regards the 
northern and southern hemispheres : — 



% 

January. 


March . 

April. 

! 


June. 

p 3 

August. 

September. | 

October. | 

CD 

£ 

CD 

O 

fe 

si 

rQ 

CD 

P 

Year. 

New groups 

1 24 

28 

20 

| 27 

27 

17 

32 

28 

27 

16 

29 

22 ] 

295 

Daily number 

5*8 

6*1 

3-6 

3*7 

4*3 

3*6 

5*0 

5*1 

4*9 

3*3 

6*7 

4*0 

4*7 

North 

13 

11 

10 

14 

20 

8 

17 

22 

17 

11 

13 

13 

169 

South 

11 

15 

10 

13 

1 

9 

15 

6 

10 

5 

16 

9 
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The total number of new groups seen during the year was 295 against 23 9 in 
1904. There were two days, July 28 and 29, when the visible disc was free from 
spots, and there were 13 days on which only one group was visible. The greatest 
number of groups seen on any day was 15 on January 14. Ten or more groups were 
seen also on January L4 and 1 6 and on February 9 to 14. 

The distribution of the groups between the two hemispheres was again very far 
from uniform, there being &3 per cent, more groups seen in the northern than in the 
southern hemisphere. In the two months May and August there were 42 northern 
to only 13 southern groups. The mean latitude of the spots was less than in 1904, 
and in September there was a group within 1° of the equator. The most important 
groups seen during the year were the following : — 

Nos. 449, 450, 451 came round the east limb as detached spots on the 10th and 
11th January but in two or three days they formed into a continuous 
train covering 1 6° of longitude. 

f 443 was the largest spot that had been seen for many years. It was 
No J ^64 seen during four rotations. It was a disturbed spot and was 

' | 488 associated with very disturbed prominences at both limbs. It 

L507 formed on the visible disc on January 5 and was last seen on 

April 5. 

2 q 0 f 465 was seen first from February 2 to February 14. It returned 
*1491 to view as a very large spot on March 1, but soon be^au tc 
grow smaller, and by the time it reached the western Smb it 
was reduced to a small dot in a large field of faculae. ‘ 
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Nos 


No. 


No. 


No. 547 appeared at the east limb on May 1 1. It was preceded by intensely 
bright prominences which were seen for two days. At its maximum 
it covered 18° of longitude. 

f 589 I' When spots Nos. 589 and 590 came round the limb on July 6, they 
1 590 f appeared to form two separate groups but these rapidly increased 
Nos.< 618 in size and joined together forming one large group consisting of 
1 637 two main clusters joined by a number of small spots. It remained 
^656 visible during four rotations. 

f 591, came round the east limb ou July 10 and was the largest since the 
1 620 great spot of February. Ou the 16th the group wasat least 120,000 
L miles long with a maximum width of about 44,000 miles. It was 
seen during two rotations. 

674 which appeared at the east limb ou October 14 consisted of a large 
’ number of small spots covering about 130,000 miles m length and 
65,000 miles iu breadth. 

676 which appeared ou October 22 was also a very large spot group but 
’ of a totally different type from 674 as it consisted mainly of one large 
spot. Both 674 and 676 were easily seen without a telescope. 

No 708, consisted of a very long train of large spots and was first seen on 
November 25. It broke up into several groups which extended 
over some 28° of longitude. , 

12 Pvnminpnpes -—As the prominence observations are being published in full 
in the Bulletins of the observatory it is not necessary to give a complete list here, but 
a few notes are given on some of the more important prominences of the year. 

- January . — Prominences were very abundant during this month. The highest 
noted was on the 22nd in latitude + 42° ( east). It was 3' high. There were four 
prominences seen of about 2' and 13 of about 14 high. On the 27th there was a 
SZ of small prominences covering about 20* of the limb, on three days there were 
groups covering 15°> and on eight other days groups covering 10 . 

February. The tallest prominence that has been observed here was photographed 

on the 20th in the calcium line H,>t position angle 45°. When the first photograph 
was taken at 8’ 1 36 m it had a height of 95,000 miles, another at 9M8 

showed that it had risen to 108,000 miles, wniLe m a photograph taken at 10 14 its 
height exceeded 162,000 miles, audit had got beyond the limits covered by the 
speetroSgram. ' On the 25th, 26th, and 27th nearly 28° of the eastern limb was 
covered with bright prominences. 

j lurch . — On the 1st, where spot No. 491 was coming round the limb, there was 
a large and rapidly changing prominence which reached a heLght of about 3 , and the 
next day, near the same place, an eruptive jet was observed to reach a height ,of nearly 
4'. Even on the following day a prominence nearly 2 high was seen at the limb near 
the same place. Prominences more than 2' high were observed on the 8th, 11% 
13th and 30th. On the 15th a long series of prominences extended from position 
angle 230* to 287° and on the 23rd nearly 70* of the eastern limb was covered with 

prominences. 

Anril The tallest prominence seen was one of 2' on the 15th at position angle 

,,,, On the 14th about 40° of the limb was covered with short bright prominences 
none o which exceeded 45' in height. On the 24th twe .great arches, each covering 8 
of the limb and joined in the middle, were photographed in ealoium light. These 
reached heights of 65" and 7 0" respectively. 

Mau —A large number of conspicuous prominences were observed during this 
TW were 50 of or over 1' iu height of which 7 were above 2. The most 
5S&. JX«?.n tS, 1st near 'the sU point of the sun At 8‘ 28- it was 
atoutVhLh and at 10“ 81" it reached a height of at least 11’. On the same day 
stele elond was seen at position angle 10» which at one time wa. apparently quits 
deSed from limb and about 2J' above it. On the 2nd nearly 50 of the west limb 
W2kS co v ©rod with short prominences. 
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June. — There were 27 prominences seen of or over 1' in height, of which one* 
exceeded 3 minutes and two others exceeded 2 minutes. The tallest of these was seen 
and photographed about 9 o’clock on the morning of the 22nd. It rose from the- 
sun’s limb at position angle 58° and drifted northwards like the smoke from a steamer 
till it could be traced to a height of 195 seconds over a point on the limb 20° north of 
where it was issuing. The form changed very rapidly. 

July —There were no very conspicuous prominences seen during the month. 
Some 20 exceeded one minute in height and of these only two exceeded 100 seconds. 

August — Prominences exceeding V in height numbered 44, and on 12 days 
prominences covering 15° or more of the limb were observed. The tallest prominence 
seen was one 3§' high which was photographed on the 15th. The gas apparently 
issued at position angle 100° in a nearly vertical jet which reached a height of 90" ; 
it then streamed away northward reaching its maximum height over about position 
angle 80° where it seemed to settle down again towards the sun’s surface. For four 
days, (10th to 13th), prominences, showing great changes from day to day, covered 
practically the same part of the limb (position angle 70° — 90°). On the 30th, the day 
of the total eclipse, a group of four prominences about 1' in height and joined at the 
tops formed a very conspicuous feature on the east limb. 

September. — This month was a very unfavourable one for prominence work. 
There were four prominences seen of 100 seconds and upwards. One of these seen on 
the 10th was a slender arch reaching to a height of 120" and joining two points of the 
limb 16° apart. On the 30th one was seen 140" high which was particularly bright 
in hydrogen light and very faint in calcium light. 

October. — The daily number of prominences was rather lower than usual, 
especially towards the end of the month. Prominences exceeding 100" in height 
were seen on four days, one on the 17th, two on the 23rd, one on the 29th, and one 
on the 30th. The last two were rather remarkable as they were apparently different 
parts of one enormous prominence. It reached a height of 165" on the 29th and was 
still 140" high on the 30th. On the 27th and 28th there were lower prominences 
visible at almost exactly the same latitude. 

November. — Prominences were fairly numerous. Four were observed of a 
height exceeding 100", one on the 4th, one on the 17th and two on the 18th. There 
was a slightly disturbed prominence on the 3rd, at latitude + 12° west, which when 
first seen- was 75" high. Later it apparently rose up bodily and became quite 
separated from the limb. Metallic prominences were seen on the 1st, 6th, 7th 
and 16th. 

December. — The prevalence of cirrus was unfavourable for prominence work. 
Only one prominence was seen of a height exceeding 100". This was observed on 
the 17th and consisted of a group of tall slanting jets covering about 20° of the limb 
which attained a maximum height of 120". Metallic prominences were observed on 
four days (1st, 6th, 7th, and 9th) and on three of these the prominences were associated 
with spots. 

(5) Other Observations. 

IB. Time. — Time is determined with the transit instrument when necessarv. 
The standard clock of the observatory is also compared daily with the Madras standard 
clock by means of the signal sent at 4 p.m. over all the telegraph lines in India. 
From July 1 all time signals have been sent by Indian Standard time, 5 hours 30 
minutes fast of Greenwich mean time. All observations, from the same date, have 
been recorded in Standard time. A time signal is given daily from this observatory 
by means of a flag at 10 a.m. 

14. Meteorology. — Meteorological observations have been carried on exactly as 
in former years. The instruments are read at 8 h , 10 h , and 16 h , local mean time. 
Temperature and pressure are recorded by a Richard thermograph and barograph and 
the mean daily temperature and pressures are obtained from the traces corrected by 
reference to the eye observations. / The wind direction and velocity are got from a 
Berkley anemograph placed on a tower some little distance from the observatory.. 
The cups and wind vane are at a higher level than the tops of the domes. 3 ” 
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Temperature. — The mean temperature for the year was nearly normal, "but it was 
slightly in defect in January and in excess in December. The shade maximum rose 
to 74°'7 on May 5, and the shade minimum fell to 3 9°*8 on January 29. The grass 
minimum fell to 18°'5 on December 11, which is the lowest reading which has been 
recorded here. The mean temperature of the year was 50 O, 5 and the difference 
between the means of the hottest and coldest months was 8°'9, which is greater than 
the average. 

Humidity. — The relative humidity was above the average for the first six 
months of the year and below it during the second six months. The difference was 
large ill January, July, and December. The minimum recorded was 19 per cent. on. 
January 16. 

Wind. — The daily wind velocity was about the average. The highest record 
for any one day was 709 miles on August 2d. The mean direction was N.N.E. 
which is the same as the average. 

Rain . — The rainfall was above average in February, August, and October, and 
below average in all other months. The deficiency for the whole year was about 
6 inches. The heaviest fall in one day was 3-80 inches on October 9. 

Cloud and Sunshine. — As judged by cloud observations at 8 h , 10 1 ', and 16 b , 
the year was rather more cloudy than usual, hut, at the same time, the number of 
hours of bright sunshine recorded was considerably above the average. This is 
probably due to the abundance of cirrus cloud which has already been referred to. 
Curiously enough the largest number of hours of bright sunshine was recorded in 
December, when there was a daily average of 8 *8 hours. 

The transparency of the lower atmosphere, as judged by the visibility of the 
Nilgiris, was slightly below the average of the last five years and much below that 
for 1902. 

15. Seismology. — The Milne horizontal pendulum was in use throughout the 
year and th e results are given in appendix I. The instrument has worked well, hut the 
record of one large earthquake on July 9 was lost by bad driving of the paper, due to 
the clamp not having been properly adjusted. The first and last parts of the great 
Indian earthquake of April 4 were well recorded, hut during the large motion the boom 
vent completely off the scale and remained there till brought back by hand. Stops 
have now been placed in the box to limit the motion of the boom. 

16. Library. — In addition to a large number of books and pamphlets received as 
exchanges, the library received 186 sheets of the Greenwich Astrographie Chart and 
28 sheets of the French Carte Photographiquedu del: 171 volumes were bound during 
the year. 

17. Publications. — Three bulletins were published and distributed during the 
year, and a fourth is in type. Bulletin iSTo. I. gives the observations on widened lines 
in sunspot spectra made between January 1993 and February 1904. No. II. contains 
a list of prominences observed between 1903 September 1 and 1904 December 31. 
No. III. gives an account of the observations of D s as a dark line in the solar spectrum. 
No. IV. will bring the record of sunspot spectra up to the end of June 1995. 

18. General. — The Director inspected the Madras Observatory in November. 
The whole staff has worked well during the year, and it is mainly due to the activity 
and interest shown by them that observations have been obtained on such a large 
number of days. 

This observatory has, with the sanction of the Government of India, promised to 
take part in the scheme now being elaborated by the “ International Union for Co- 
operation in Solar Research ”. It As intended to help both in spectroheliography and 
in photographic spectra of sunspots, hut the latter must lie over till the arrival of the 
long expected assistant to the Director, as the work at present going on is quite as 
much as the existing staff can perform efficiently. 

KodaikInai, C. Michie Smith, 

Blst January 1906. Director , Kodaikinal and Madras Observatories. 

3 
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II.— REPOET OF THE MADRAS OBSERVATORY FOR THE YEAR 1905. 


I was away on leave for two months from 17th May to 16th July. Mr. R, 
Littlehailes, Professor of Mathematics, Presidency College, acted as Deputy Director, , 
during this period. 

Mr. C. Chengalvaraya Mudaliar of the Meteorological office continued to act for 
Mr. M. G. Subrahmanyan, the First Assistant, who was on duty at Kodaikiinal, 
throughout the year. 

The Second Assistant took two months 1 * * * 5 privilege leave from the 23rd March. 

2. Time Service. — The astronomical observations made during the year were, 
as usual, solely directed to time determinations. They were made by the Computer 
and the acting First Assistant. Transits of the Snn were also taken occasionally in 
order to cheek the rate of the clock when cloud or unfavourable weather prevented 
the regular star observations from being made. 

The Government of India having sanctioned the introduction of Standard 
Time for India, all the time signals from the Observatory have, from 1st July 1905, 
been sent in accordance with this new system, which is 5| hours in advance of 
Greenwich mean time and 0 hr. 9 m. 0*4 s. in advance of Madras mean time. 

The time gun at the Fort was fired correctly at noon and at S r.M. on 702 
occasions out of 730, giving a percentage of success of 96*2. 

The time hall at the Port office was dropped correctly on all occasions except 
one when it failed at 1 but was dropped correctly at 2 p.m. 

3. Meteorological Observations. — Meteorological observations were made as 
usual, viz., at 8 hr. 10 hr., 16 hr., and 20hr. A wet minimum thermometer was brought 
into use and observations recorded from 1st September. The observations of 10 hr. and 
16 hr. were reduced and sent to the office of the Meteorological Reporter to the 
Government of India, Alipore (Calcutta), on Form A till September and on Form F — 
a more elaborate one — from October. The record of movements of the clouds observed 
by means of the nepheseope were also sent to that office every month. Besides the 
ordinary daily weather messages, special storm observations were called for and 
supplied to (1) Simla on one occasion and (2) Calcutta on the following dates — April 
16 and 17, October 8 to 16 and 20 to 24. 

The tabulation of the traces of the Barograph, Thermograph and Anemograph at 
Madras and of the Anemograph at Dodabetta are up to date. 

1. Buildings . — Considerable repairs to the buildings have been effected during 
the year. 

5. Instruments. — A tape chronograph by R. Feuss, Berlin, was received during 
the year, hut has not yet been brought into use, as there is no seconds contact fitted 
to the Transit Clock as yet. The Transit Clock by Bent and the Chronometer by 
Kullberg were cleaned during the year. The rate of the Transit Clock was very 
variable for the greater part of the year, hut hasj become fairly steady since it was 
cleaned in November. Annexed is the list of instruments at the' Madras Observatory 
on 31st December 1905: — 

(a) Astronomical. 

Eight-inch Equatorial Telescope — Troughton and Simms. 

Sidereal Clock — Haswall. 

5 , Bent No. 1408* 

Electric Mean Time Cloek with galvanometer — Shephard & Sons. 

Meridian Circle — Troughton & Simms. 

Mean Time Clock — J. Monk. 

Mean Time Chronometer — V. Kullberg 5394, 

„ 55 t n 6544. 

„ „ Parkinson & Frodsham 2352. 

Portable Transit Instrument — Dollond. 

Portable Telescope with stand. 

Tape Chronograph — E. Eeuss. 
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(!>) Meteorological. 

Bichard’s Thermograph. — No. 36188 L. Casella. 

Beetle j's Anemograph— Adie. 

Sunshine Recorder — No. 149 L.C. 

Anemoscope — P. Orr & Sons. 

Nopheseope — Mons. Jules Dahoscq & J?h. Pellin. 

"Wind Resultant Indicator — ( t. K. "Winter. 

Barometer, Fortins— No. 1771 L.C. 

Barometer — No. 725 L.C. (spare). 

Dry Lx il b thermometer — No. 94221 L.O. 

Dry hull) thermometor— No. 38037 Negretti and Zambra (spare). 

Wet bulb thermometer — 94219 L.O. 

Wet bulb thermometer — 38037 N. & Z. (spare). 

Dry maximum thermometer — No. 8581 N. & Z. 

Dry minimum thermometer — No. 69047 L.O. 

Wet minimum thermometer — No. 91753 N. & Z. 

Sun maximum thermometer - No. 10479 „ 

Grass minimum thermometer— No. 3377 „ 

Baingauge (8" diameter). 1042 N. & Z. 

Measure Glass for above. 

Baingauge (5" diameter). 

Measure Glass for above. 

6. Weather S umma ry.— The following is a summary of the meteorological 
anrl -weather conditions at Madras during the year 1905 : — 

Pressure. — The mean atmospheric pressure was normal in -February and June, 
below normal in March, August and September and above normal during the other 
months. The excess in November was 0-061 inch. The highest pressure recorded 
was 30-280 inches on January 1, and the lowest 29-820 inches on J une 14. 

Temperature. — The mean temperature was normal in May, "below normal in January , 
April and December and above normal during the rest of the year, the excess being 
2°-8 in July and 2°-3 in September. The highest shade temperature recorded was 
108°-2 on June 2 and the lowest 57°-4 on January 29. The mean maxima m June and 
July were 102°-4 and 100 o, 3, respectively, "being much above the average. The greatest 
solar heat in vacuo was 152°T on September 26 and the lowest ou grass 52°-8 on 
January 29. 

Humidity . — Humidity was much above normal in October and almost normal in 
the other months, the lowest being 24 on July 24. 

Wind. — The wind direction was normal in April, May, July, -A ugust and Sep- 
tember. It was two points more easterly in January, November and December and 
three points more northerly in October. The wind velocity was deficient in all the 
months except February, March, July and September. The highest wind velocity on 
any day was 327 miles on March 21 and the lowest 65 on December 28 and 29. 

' Cloud. — The percentage of cloud was in excess in February, March and April and 
below normal in all the other months. 

Sunshine. — The percentage of bright sunshine was below normal in all months 
except July and December. 

Rain. — The rainfall was above the average during the first three _ months of the 
year and in October, and below during the rest of the year. The fall in October was 
19-65 inches — 8-65 inches in excess of the average for the month. . The north-east 
monsoon rainfall from October 15 to the end of. the year was 17-85 inches against an. 
average of 27-6 inches. 

Storms. — No storm crossed the coast of Madras during the year. 

R. Li.. JOMB3, 

Deputy Director. 


Madras, 

7fA February 1906. 
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Appendix I. 


Kodatkanal Observatory Seismological Eeeords. 


Date. 


P.T. 

Commence 

G.M.T. 


L.W. 

Commence 

G.M.T. 


Maxima 

G.M.T. 


End. 


Max, Amp. 


Duration. 


Remarks. 


1005. 

Jan. 22 


Feb. 


4 

13 

14 


H. M. 

2 51*9 

21 13*4 
6 32*3 
5 47*3 
9 10*5 


H. M. 

2 57*5 

21 14*9 
6 36*3 

9 32*8 


H. 

3 


1*7 

13*0 


21 16*9 
6 37*6 


9 40*5 
48*3 
524 


II. M. 

4 21 
21 31 
6 39 


10 39 


1*5 = 0*7 
1*8 = 0*9 

0*3 = 0*2 

0*3 = 0*2 


2*0 = 1*0 
2*5 = 1*3 
2*0 = 1*0 


H. M. 

r 28 
0 18 
0 07 
0 02 

1* 29 


Widening of lino. 


•6 


17 

11 

4G*2 

11 

51*1 

11 52-4 
59*6 

12 01*8 
05*8 

13 

10 

1*0 = 0*5 
1*5 = 0*7 
1*5 = 0*7 
1*1 = 0*6 

1 

24 


7 


19 

4 

58*6 

... 


... 

6 

20 

... 

1 

23 

Many small maxima. 

8 


27 

17 

47*3 

... 


17 52*4 

18 

44 


0 

57 

Small but well marked. 

9 

March 

4, 5 

23 

28*9 

23 

38*0 

23 47*2 

0 14*9 

o' 

34 

0*4 = 0*2 
0*5 = 0*3 

1 

05 


10 


19 

0 

10*8 

0 

22*1 

0 241 
52*8 

1 22*6 

2 

28 

1*0 = 0*5 
1*0 = 0*5 
i'0 = 0*5 

2 

17 


11 


22 

4 

02*7 

4 

32*6 

4 33*5 
38*7 

5* 

32 

0*6 = 0*3 
0*8 = 0*4 

1 

29 


12 

April 

2 

3 

28*4 

•• 


... 



0*6 — 0*3 

0 

03 

Felt in Madras and north of it. 

13 


4' 

0 

55*6 

1 

00*8 

Lost. 

4 

32 

>22 >12 

3 

36 

Boom driven off scale and caught. 

14 


4 

12 

43*6 

.. 






0 

04 


15 


7 

4 

29*7 

4 

32*8 

4 33*3 

4 

55 

2*0 = 0*9 

0 

25 

* 

16 


19 

10 

03*8 



... 

10 

07 

0-6 == 0*3 

0 

03 


17 


19 

12 

56*6 

•• 

* 


13 

55 


0 

58 

Widening of line. 

, 18 


23 

2 

36*0 

2 

37*8 


2 

42 

0*5 = 0*3 

0 

06 


19 

Ma j 

11 

17 

22*2 

•• 



18 

10 

... 

0 

48 

Widening of line. 

20 


18 

13 

48*3 




13 

52 

0*6 = 0*3 

0 

04 

Do. 

21 


23 

7 

10*8 

7 

25*2 

7 28*2 
35*4 

8 

16 

0*3 = 0*2 
0*4 = 0*2 

i 

’ 06 


22 


31 

18 

41*6 

18 

i 

49*3 

18 53*4 

19 

13 

0*9 = 0*5 

0 

31 


23 

June 

2 

5 

52*4 

Lost. 

Lost. 

6 

31 

Lost. 

0 

38 

Sheet changed 6h 02 m to 6h 14m # 

24 


12 

5 

41*1 



■**. 

■6 

36 

• ■ 

0 

55 

Slight. 

25 


14 

• 11 

54*3 

11 

57-4 

11 58*5 

13 

19 

0-5 = 0-2 

1 

25 


26 


29 

3 

42*0 



•'•A 

1 

49 


0 

07 

Widening of line. 

27 


30 

17 

31*3 

18 

03-6 

18 08*7 
190 

19 ' 

48 

1-5 =0-7 
1-1 = 0-5 

2 

* 17 
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KodaiMnal Observatory Seisxnological Records — coni. 


28 July 

m 



P.T. 

Commence 

G.M.V. 

1 

L.W. 

Commence 

Gr.M.T. 

Maxima 

C.M.T. 

End. 

Max. Amp. 

Duration. 


H. M. 

II. M. 

H. M. 

IT. M, 

MM. " 

H. M. 

6 

Iti 31-5 

17 00*5 

17 03 *G 
09*7 

38 21 

3*0 =1*3 
20 = 0*9 

1 49 


35 

36 Serf- 


39 

40 
4.1 

42 Oct. 

43 Nor. 

44 

45 
445 

47 Bee. 


9 48*3 
22 25*4 
18 56*7 

0 47*3 
2 54*6 

22 55*4 

1 52*8 

r> 38*i I 

i 

20 or>’G j 

! 

6 15*1 ; 
l 36*2 
11 53* <5 

16 27*0 

22 19*7 

23 29*6 


22 2(5*0 22 26*2 

18 59*6 19 02*1 


3 83*1 

6 51*0 
1 '12*3 
12 12*0 
lli 32*0 
22 40*3 


2 22*8 
81*0 


20 35*1 
39*2 
48*6 

6 56*7 

1 483 

12 13*9 

16 32*5 

22 48*1 


10 09 0*4 =0*2 

22 45 1*1 = 0*6 

19 13 08 = 0*3 

3 46 

5 39 24 4=94- 

23 03 

1*4=0 8 
3 43 l’O = 0*5 

5 37 1*0 = 0*3 

0*4= 0*2 
i 0*5 = 0*2 

21 11 i 0*4= 0*2 

9 13 j 7*5 = 3*0 

2 37 j 1*0 = 0*8 

13 24 .1*1 = 0*4 

17 OO 4*2.= 2*0 

23 34 1*6 = 0*7 

25 36 


... Very large earthquake but time 
uncertain as clock was driving* 
badly, 

0 20 
0 20 
0 16 

0 69 ? E.Q. Widening of line. 

2 45 Light -went off scale f o r some time- 
(Chita E.Q.). 

0 08 Widening of line. 

2 50 Italian E.<j. 

0 04 ? e.Q. 

l’ 05 
2 58 

1 01 
1 30 

0 33 

1 14 

0 06 Widening of line. 


28 

28 

55*0 | 

0 

13*1 

! 0 

14*1 

0 

20 

0*6 = 

= 0*3 

0 

33 

26 

9 

59*5 ! 

10 

12*7 

j 10 

12*7 

10 

23 

0*7 = 

= 0*3 

0 

23 

4 

7 

20*3 f 

7 

32*0 

; 7 

23 6 



0*6 = 

= 0*3 









37*7 

8 

05 

0*8 = 

= 0*4 

0 

45 

10 

13 

27*9 

13 

33*1 

1 i:t 

35*1 



0*5 = 

=: 0*2 








t 

! 

87*2 

14* 

04 

0*0 = 

- 0*3 

o’ 

36 

10 

18 

19*4 

j 18 

30*5 

j ' 18 

31*0 

19 

02 

0*6 t 

0*3 

0 

43 


Pelt, m N'. India, 



Appendix II. 

Mean monthly and annual Meteorological Besults at the Kodaikanal Observatory in 1905. 
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Appendix IV. 


Kodaikanal. — Jfean hourly Bright Sunshine for the year 1905. 


Month. 







Hours. 






.■Remarks, 


(i-7 

7-8 

8-9 

9-10 

10-11 

11-12 

12-13 

13-14 

14-15 

15-16 

16-17 

17-18 

January 


0*05 

0*71 

0-81 

0'84 

0*86 

0-7S 

0*65 

0*57 

0-48 

0‘49 

033 

O' 04 

The total number of hour* 
of bright sunshine vrae 

.Miruaiy 

... 

*11 

*70 

*94 

x-oo 

*95 

•83 

•72 

*60 

•56 

•42 

•34 

*04 

2,114*2 or 48*3 percent, 
of the maximum possible * 

Naroh 

»» 

*10 

*82 

*91 

0*86 

“80 

*78 

*71 

*60 

•53 

•51 

*40 

*14 


April 


*15 

*64 

*72 

*74 

*83 

*75 

*64 

*41 

*35 

•30 

•18 

*10 


3ta y 


*13 

*62 

*82 

*85 

*81 

*83 

*73 

*56 

•47 

•38 

•35 

*10 


Jane 

... 

•13 

*44 

*55 

*60 

*59 

*55 

*47 

*39 

*31 

•21 

*11 

*05 

' 

July 


*18 

*60 

“78 

*74 

*71 

•61 

*53 

*42 

*36 

I ‘31 

*21 

*04 


August 

... 

*29 

*69 

*75 

•70 

*63 

*51 

*39 

*28 

*23 

•15 

17 

*04 


September 


! *io 

•48 

*56 

*56 

*55 

*51 

j *42 

•33 

*26 

17 

•10 

*03 


October 

... 

*74 j 

*52 

*65 

*(54 

*66 

*59 

•56 

*50 

*43 

•35 

•31 

*10 


November 

... 

*02 

*25 

*33 

*46 

•48 

*45 

*49 

*40 

*46 

•32 

•21 

•02 


Deeembe* 


“07 

*71 

*92 

*97 

*96 

*93 

*90 

•86 

*81 

*74 

•45 

•02 


Mmn 

... 

0*17 

0'61 

0-73 

0-55 

0'74 

0-08 

0*59 

049 

0*44 

0*36 

0*26 

0‘06 



Appendix V 


Koda-ikast/vl Observatory. — Nurober of days in each month on which the Filg-iris 

were visible in 1905. 


Month. 

V ery clear. 

Visible. 

Just visible. 

Tops only 
visible. 

Total. 

January 

2 

5 

1 

8 

16 

February 


2 

3 

1 

6 

March 

1 

2 

4 

... 

7 

April 

1 

3 

3 

1 

8 

May 

6 

4 

... 


10 

June 

8 

10 

1 1 


19 

July 

1 

5 

■ 1 

1 

8 

August 

6 

5 

10 

1 

22 

September 

5 

, 6 

4 

. -v 

16 

October 

6 

3 

4 


13" 

November 

2 

2 

3 

1 

8 

December 

7 

15 

6 


28 

Total ... 

45 

62 

40 

13 

160 



Provisional Monthly Meteorological Means for Kodaikanal Observatory. 
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of years. 
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Appendix VIII. 


Abstract of the mean meteorological condition of Madras in the year 1905 compared with the 

average of past years. 


Mean values of 

1905. 

Difference from 

Average. 

Reduced atmospheric pressure . , 





29*875 

0*011 above. 

29*864 

Temperature of air 

.. 




82*2 

i-i 

81*1 

Do. of evaporation. 





76*7 

!•* 

74*5 

Percentage of humidity 





73 

1 

72 

Greatest solar heat in vaotto 





137*1 

2 *‘6 below. 

139*7 

Maximum in shade 





91*7 

0*9 above. 

90*8 

Minimum in shade ' 





75*3 

0*6 „ 

74*7 

Do. on grass 





73*3 

1*4 „ 

71*9 

Rainfall since January 1st on 85 days 





42-72 

6*30 “below. 

49*03 

General direction of wind 





S.E. 

Same as 

S.E. 

Daily velocity in miles 





167 

4 below. 

171 

Percentage of cloudy sky 





45 

* „ 

49 

Do* of bright sunshine . , 





68*1 

5*3 „ 

58*4 


Duration and quantity of the wind from different points. 


Prom 

Hours. 

Milos. 

From 

Hours. 

Miles. 

Prom 

Hours. 

Milos, 

From 

Hours. 

Miles. 

North 

107 

018 

East 

198 

1,165 

South 

132 

991 

West. 

226 

2,310 

K. by E. . . 

177 

1,114 

TS. by 8. .. 

384 

2,001 

8. by W. . . 

262 

1,805 

W. by N... 

230 

2,215 

N.N.E. .. 

171 

1,095 

E.8.E. .. 

816 

1,677 

8.S.W. . . 

212 

1,531 

W.H.W. .. 

139 

1,326 

ST.E. by N. . . 

418 

2,745 

S.E. by E. 

519 

3,318 

S.'W. by S. 

215 

1,412 

N.W. by W. 

125 

994 

■N.E. 

220 

1,661 

S.E. 

381 

2,720 

8.W. 

129 

903 

K.W. 

48 

381 

N\E. by E. 

299 

1,837 

S.E. by 8. 

1,272 

10,964 

S.W. by W. 

204 

1,390 

N.W.by N. 

65 

238 

E.N.E. 

222 

1,345 

S.S.E. .. 

451 

i 3,439 

w.s.w. .. 

203 

1,351 

KT.N.W. 

122 

031 

E. by 1ST. . . 

316 

1,696 

S.byE. .. 

284 

2,148 

W. by S. .. 

364 

2,958 

N. by W... 

204 

1,033 


There were 155 calm hours during the year. The resultant corresponding to the above 
.numbers ia represented by a 8.E. by S. wind, blowing with a uniform daily velocity of 51 miles. 
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Appendix XLI 


Madras Observatory. — Wind, cloud and bright sunshine. 
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KOI) AIK ANAL AND MADRAS OBSERVATORIES, 


I —REPORT OP THE KODAIKANAL OBSERVATORY FOR 

THE YEAR 1906. 

l. Staff.—-’!' ho staff of the Observatory on the 31st December 1906 was as 

follows : 


Director ... 

Assi stant I) i rector 
First Assistant 
Be cond Ass istant 
Third Assistant . w 
Fourth Assistant 
Writer ... 

PI lotogTaphic Assistant 


C. Mickie Smitk, B.Sc. 

J. Eversked (not yet joined). 

K. V. Sivaiama Aiyar, m.a. 
S. Sitarama Aiyar, b.a. 

G. JSTagaraja Aiyar. 

S. Balastmdaram Aiyar. 

L. ST. Krisknaswamy Aiyar. 
R. Kriskna Aiyar. 


There were no changes in the staff during the year. The Fourth. Assistant 
was absent on privilege leave for three months from January 2 Mr. Evershed is 
expected to join his appointment in January 1 907.* 

The subordinate staff of the Observatory consists of a book-binder and book- 
binder’s boy, a mechanic, four peons and a boy peon for the dark room, and two 

lasears. 

-> Distribution of work.— The Director takes charge of the spectroheliograph 
and is helped by the Photographic Assistant. The First, Second, and Third Assist- 
ants are also trained to use the instrument if necessary. The First, Second, and. Third 
Assistants are in charge of the work with the C.ooke equatorial i spectroscopic), the 
leerotan equatorial (visual), the photoheliograph, the transit rnstru- 
meat and the seismometer, 'they have also to do the astronomical computing and 
the preparation of the observations for the press. The Fourth Assistant has charge of 
the clock comparisons and, with the help of the writer, is responsible for the whole 
of the meteorological work. The writer is responsible for the accounts, correspondence 

and all office records. 

*j "Rrn Idinps and grounds — [a) Spectroheliograph building. — Lhe new moving 
ro.,1 to in last report is now being ; erected I he 

loot to, u V b ller thau the old one. It has been constructed at. the 

£ e !liTw\ Iks Workshops Madras, and is of an excellent design and thoroughly rigid. 

Z "tiding still leaks during heavy rain but not to a serious 

0Xl " lL m p/utnhtSo.fl-api tMildmg .— The new dome for the photoheliograph was 
received in .1 uly 1906, tat there has been much delay in its erection, which was not 

completed by the close !°f the ye Work on this was begun in February, 

but theffi^^— ry^owness and at the Cose of the year 



tZ oS tt "r r ’ They are J small and the buildings as a whole .re in good 

Of (3.61 • . o 4-1-, 0 -xrAfir tkp ^rounds were several times in 

danger totacs and extensive lountertring saved t hemfrom 



2 


all harm. As the season was a favourable one for planting a large number of young 
pines and cedars were planted out and are growing well. The roads and paths were 
maintained in good order. 

(/) The well from which the aermotor pumps was dry for only about two 
months and there was no serious difficulty in obtaining the amount of water required. 

L Instruments— The following are the principal instruments belonging to the 
Observatory : — 

Six-inch Cooke equatorial. 

Six-inch Lerebonr and Secretan equatorial, remounted by Grubb with a 5 -inch Grubb 
portrait lens of 36 inches focus attached. 

Spectrograph — consisting of an 11-inch polar siderostat, 6 -inch Grubb lens of 40-feet 
focus, and a 4-inch concave grating of 10-feet focus, mounted on Rowland's plan. A 
plane grating with collimator and camera lenses of 8-feet focus can be substituted for 
the concave grating. 

A rhomb with ends cat at 45° mounted on a graduated circle, can be placed in f ront of 
the slit so as to enable any part of the limb to be brought on to the slit. 

Six-inch transit instrument and barrel chronograph, formerly the property of the Great 
Trigonometrical Survey of India. 

Six-prism table spectroscope — Hilger. 

Photoheliograph — Dahmeyer No. 4. 

Theodolite, six-inch — Cooke. 

Two phototheodolites by Steinheil for cloud photography. 

Sextant. 

Spectroheliograph with 18-inch siderostat and 12-inch Cooke triple achromatic lens 
of 20 feet focus, by the Cambridge Scientific Instrument Company, Limited. 

Evershed spectroscope with three prisms for prominence and sunspot work, by Hilger. 

Mean time clock, Kullberg 6326. 

Sidereal clock, Shelton. 

Mean time chronometer, Kullberg 6299. 

Sidereal chronometer, Kullberg 6134. 

Tape chronograph, Fuess. 

Micrometer for measuring spectrum photographs, Hilger. 

Dividing engine, Cambridge Scientific Instrument Company, Limited. 

Two Balfour Stewart actinometers. 

Buchanan's solar calorimeter. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

Complete set of meteorological instruments, including Richard barograph and 
thermograph, and wind-recorders. 

A high class screw cutting lathe by Messrs. Cooke & Sons. 

The Spectroheliograph. The spectroheliograph was in constant use throughout the 
year up to December 17 when the siderostat had to be dismounted to permit of the 
erection of the new moving roof. This instrument has worked very satisfactorily 
throughout the year. A new collimating slit and a new setting microscope were 
ordered in the beginning of the year, but have not vet been received from the makers. 
To reduce the unsteadiness of the air a tube has now been placed between the lens and 
the mirror with very satisfactory results. When the new moving roof is erected the 
siderostat will be brought much closer to the lens, and it is hoped that this will still 
farther improve matters. The side walls have also been raised to a height of o feet 
so as to protect the mirror, as far as possible, from the strong winds which blow at 
certain seasons. All mechanical work is executed very slowly here, but it is confi- 
dently hoped that the spectroheliograph will be in full working order again before the 
end of January. All the other instruments were in good working order at the close 
of the year. ° 


OBSERVATIONS. 

(a) Solab Phvsios. 

5. The first five months of the year were on the whole favourable for solar 
observations, but the remainder of the year was decidedly unfavourable. There were 
26 days in the year on which no observations were possible. The following table 
shows for each day the observations that were made : 5 



Table A. 

Solas Observations in 1906. 
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Solar Observations — Abstract. 
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6. Photographs of tfa.0 SUE with the Dallmeyer photoheliograph were taken 
on 317 days against 327 in 1905. During the first five months there were only 4 
days on which no photograph could be obtained. During the year it was found 
possible to send to Greenwich all the solar negatives except one— December 28— 
required to fill in the gaps in the Greenwich, and Delira Dun set of daily photographs. 
From the beginning of the year a copy of each snn photograph has been printed in 
P.O.P* These when bound, in volumes will be very useful for reference sand will 
save much handling of the original negatives. 

7. Observations of sunspots. — The sun is examined for spots and faeulse 
every morning when the weather permits. The sun’s image is projected on an 8-inch 
disc, and the positions of the spots and faculee are marked on it. There were 26 days 
on which no observation of this class could he made. 

&- Sunspot spectra, f Observations of sunspot spectra were made with the 
Evershed three-prism spectroscope on 181 days as against 179 days in 1905, hut on 
1 4 of these days complete observations were prevented by bad weather. These obser- 
vations include a record of the most prominent widened ’lines and a careful examina- 
tion of the behaviour of the hydrogen and helium lines in the neighbourhood of all 
spots. These observations arc still made in the same way as in previous years but 
as soon as the Committee of the International Union for Solar Research issues its final 
proposals they will he adopted as the guide for future work. It seemed best to 
make no change in the method of work while the Committee’s report was still under 
consideration. 

At the request of the Director of the Solar Physics Observatory, South Kensing- 
ton, lists are made out of the 12 « most widened lines ” between 1) and F and are 
forwarded to him. 

9. Prominences. — Prominences were recorded visually on 269 days against 297 
in 1905. On o3 of these days the observations were either not complete or not satis- 
factory on account of the weather. The record of the prominences is made round the 
disc on which the spots and faeulse have been projected. This record is compared 
next day with the photographs taken with the spectroheliograph and all prominences 
shown m the photograph hut not in the drawing are added in blue pencil Where 
there is much difference between the photograph and the drawing the differences are 
noted. In the case of the eruptive prominences the spectra are studied but owinc to 
lack of time, only the most conspicuous bright lines are recorded. All conspicuous 
displacements of the C line are also noted and their amounts estimated. 

1 0- Spectroheliograms— Photographs with the spectroheliograph were taken 
on only 277 days against 3 17 in ! 905. This falling off was due partly to the large 
number of unfavourable days in the second half of the year and partly to the fact 
that work with this instrument was stopped. on December 17 when the siderostat had 
to be dismantled. Up to that date photographs were taken on every day on which it 
was possible to obtain them. On' no less than 52 of these days, however, the results 
were not satisfactory owing to the state of the weather. Attempts are alwavs made 
to obtain spectrohehograms even if the conditions seem very unfavourable and sur- 
prisingly good photographs are at times obtained through clouds so thick that the 
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exposure required is as much as six to eight times as great as with, a clear sky.. The 
great difficulty in such cases is to get a good setting, but this difficulty will he 
removed when the observatory is provided with an electric installation.. In all, 1,163 
photographs were taken and the average quality of the negatives was distinctly better 
than in the previous year. On the whole the photographs of prominences seem to be 
rather better than those of floeculi when the sky is quite clear, hut on the other 
hand good lloeeuli photographs are often obtained when the glare from thin cirrus 
clouds is strong enough to seriously interfere with prominence photography. The 
great difficulty in speetroheliograph work is to get sufficiently steady images of the 
sun on which to work. So far as this observatory is concerned the time during which 
photographs of the highest quality can be obtained is confined to a comparatively 
short time in the morning, and the finer the day the shorter is this time. Something 
has been done and more can probably still be done to lengthen this favourable period, 
but from the nature of the ease it must always be short. Spectroheliograms taken at 
other times are good enough for many purposes, but cannot be expected to show the 
same sharpness of definition. .Fortunately it is possible, under favonrable conditions, 
to obtain the necessary photographs in a very short time. On the whole, the results 
for the year, though by no means perfect, are such as to show that very valuable 
results can be obtained here on a large number of days even in a year when the 
weather has been much less favourable than it is on the average. 

A slightly enlarged copy of the best floeculi negative for each day is made on 
bromide paper. This is useful as an index and saves too much handling of the ori- 
ginal negative. The Director of the Solar Physics Observatory, South Kensington, 
having askecl for spectroheliograms, floeculi photographs, mostly negatives, for 24o 
days were sent to him and in exchange 58 positives fromhia prominence photographs 
were received. 


Summary of Results. 


U. Sunspots— The following tabic shows the monthly number of new groups 
observed, the mean daily number of spots visible, and the distribution between the 
northern and southern hemispheres: — 
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The total number of new groups seen during the year was 297 against 295 last 
year. There were two davs, October 13 and 17 , when the visible disc was free from 
SDots. On the latter date the weather was poor and it is possible that a small spot 
might have been overlooked. There were 25 days on which only one group was 
visible and 15 of these days were in October and November. There were eleven groups 
visible on March 27, April 2, and July 11. Ten groups were visible on four other 

days. 

The distribution of the groups between the two hemispheres was again very 
unequal, for nearly two-thirds of the whole number of new groups appeared m the 
northern hemisphere. The mean daily number of groups visible varied from 1;8 m 
October to 7-2 in July and the average for the year was 4‘4 lhe mean latitude 
of the spots was 12°-2 in the northern hemisphere and 13 u m the southern. 
There were two groups within i° and ftre groups within 2 of _the ecpiator. There 
was a great falling- off in spot activity during October and November, but m December 
there was a marked recrudescence of activity. 

2 
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The most important groups seen during the year were the following ; — 

T719 This group was first seen coming round the east limb on Decem- 

No. < 739 her 13, 1905. It remained visible during three rotations. 

1.755 During its second round it was considerably changed in form. 
It was throughout, a regular-shaped spot of moderate size. 

No. { 745 was f° rmeci 011 t} ? e visible surface on January 21 as a group of 

l_ 7 64 small spots which soon developed into a double spot of con- 
siderable size and activity. This was seen during two rotations. 
During its second round it consisted only of the leader which 
traversed the disc almost unchanged as a regular-shaped quiet 
spot. 

No / a PP eare< ias a small dot on January 22 and soon developed into a 
* 1 766 moderate- sized spot. This also* was seen during two rotations. 

No. 750 was an irregular group of large spots that was seen from January 
26 to February 7. . 

No. 786 was first seen on March 16 as a small streak not far distant from 
the eastern limb. In a few days it had changed into a large 
spot of regular outline. It was a very active spot. " 

f "88 came round the limb on March 18 and 19 as two separate spots 
' \ 820 and in two days they had coalesced into a single large spot 
with a double umbra. Thereafter it underwent little change 
and disappeared round the limb on March 30. It again 
returned on April 15 as two separate spots, close together, and 
traversed the disc almost unchanged. 

No. 801 was first seen close to the east limb on March 27 as a group of 
very small spots hut soon developed into a conspicuous group of 
irregular outline with a number of detached umbrae. 

No, 806 came round the limb on March 31. This was a large hut quiet 
spot. 

No. 813 first appeared on the east limb ou April 5. It was a group of 
moderately large and very active spots. 

No. 846 was seen as a single dot not far from the east limb on May 10. By 
the 1 5th it had formed into a regular double-spot group with a 
number of small spots between the main ones. During its 
development the group was very disturbed. ° 

No. 849 came round the east limb on May 19 as a train of 3 spots, the 
largest leading. The rear spot which was the smallest broke 
into small dots on the 24th and the middle one similarly broke 
up 2 days later. The leader alone completed its course across 
the disc. 

r 866 was formed on the visible disc as a group of small dots on June 8. 

No <! 88< ^ On June w ^ eri ^ oa,5rie rounf l a S a i n ^ was one of largest seen 

| 905 during the year. It was a single round spot of regular outline. 

1 924 The spectrum was undisturbed in hydrogen but there were some 
brilliant calcium eruptions in its neighbourhood during its 
second rotation. _ This spot went round four times and lasted for 
11 weeks. During the last two rounds it had undergone very 
little change except a slight diminution in size. 

No. 907 first appeared on July 27 as three small faint dots not far from 
the east limb and on the next day it was reduced to a single 
small dot. By the 3Gth it had developed into a large group. 
On that day the spectrum showed great disturbance. This was 
also one of the great spots of the year. 

Ho. 926 was first seen on August 26 near the central meridian. It might 
have been formed ou the 25th, which was overcast. When first 
seen it was already a large scattered group extending over 20° 
of longitude. 




No. 944 came round the east limb on September 11 as a single spot of 
regular outline. A few clays later, when near the central 
meridian, the group consisted of 3 moderate-sized spots with, a 
number of small spots between them, forming a train which 
extended over 14° of longitude. 

No. 931 was a spot of moderate size that came round the limb on Novem- 
ber 8. It was a round and regular spot with one small com- 
panion in front and several in the rear. On the 10th the 
spectrum indicated considerable disturbance, in the region 
occupied by the group. 

Nos. 987, 989, 990 were also moderate-sized spots that appeared in 

November. 

No. 1010 was a large regular spot with a divided umbra and a few small 
companions which came round the limb on December 12. The 
spectrum showed considerable disturbance, especially on 
December 15. J 

No. 1014 was seen first on December 19 as two small dots near the central 
meridian. It developed very rapidly into a large group. 


12. Prominences. — As a full list of the prominences observed is being published 
in the Bulletin* of the observatory it is only necessary to give here a few notes on the 
more important prominences of the year. 


January . — Prominences of 100" and upwards were seen on 8 days. One pro- 
minence on the 8th covered 25° of the south-west limb and culminated in a peak 2 
minutes high. A very striking prominence was seen on the 20th at the east limb. 
-As observed in C light at 9' 1 15“ it was 120" high and showed motion in the line of 
sight. It was photographed in II light at 8 h 45“ and was then 150" high and totally 
different in shape from the form sketched half an hour later. The most striking 
feature of this month’s observations was the enormous area round the spot group 750 
which seemed to be sending out prominences. There were prominences seen in this 
region from the 26th to the 31st. On the 30th one of them appeared in this region 
as a great cloud floating at a height of 70" above the chromosphere, but the photograph 
showed that it was connected by thin filaments with a large prominence nearly 20° 
nearer the equator. Metallic prominences were observed on the 6th, 8th, and I lth. 


February . — Large prominences appeared on the west limb at the same latitude 
from the 9th to the 15th. < )n the 10th a series of prominences, more or less connected 

with each other by streamers, covered nearly 45° 'of the west limb. On the 14th a 
prominence reaching to a height of at least 0 minutes (the limit of the photograph) 
was photographed. in calcium light. Only three eruptive prominences, showing dis- 
placement of the linos in the spectrum, were observed. ° 


March . — This month there were only 4 prominences that could be called 
“ very large ^ The largest was photographed on the 2- 1st. It was 3| minutes high 
and covered 25° of the sun’s limb. There were seven eruptive prominences recorded 
and all were associated with spots. 


April . — There were 11 prominences of 100" and upwards but the tallest was 
only 150" high. Between the 1 1th and 23rd a number of prominences were seen 
near the west end of the equator indicative of a long active region near the equator. 

May .— This month there were 44 prominences of upwards of 1 minute in height. 
The tallest of the month was one photographed on the 19th in calcium light. It was 
108,000 miles high and was a narrow straight jet showing fine details in its structure. 
Only a trace of the base was seen in Hydrogen light. It was within 10° of the sun’s 
north pole. Dour metallic prominences and B other prominences in which C was 
displaced were observed. 


June . — The unfavourable weather rendered the prominence record very incom- 
plete but 26 prominences were recorded of upwards of 1 minute in height of which 
two were minutes high. 
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July .— This month also the poor weather that prevailed rendered prominence 
observations very imperfect. Nineteen large prominences were recorded but the 
tallest was only 90". On the 12th two prominences showing displacement of the 0 
line were observed. One of these, at position angle 113° was metallic and had Na 
and Mg lines reversed. It was close to a brilliant facular region. The other was 
near a spot which was just disappearing round the west limb. 

August— On the 15 days on which observations were possible 24 prominences 
of 1 minute and upwards were observed. The tallest was a tree-like prominence 2 
minutes high, seen on the 12th at position angle 65°. 

September, — Thirty-three prominences of one minute and upwards were recorded 
on the 22 days on which observations were possible. The tallest of these was two 
minutes high. It was photographed on the 6th at position angle 155". 

October.— Prominences were fairly abundant during the month and 27 were 
recorded having a height of one minute and upwards. The tallest of those was seen on 
the 4th at position angle 158°. It was 140" high and was quite detached from the limb. 

November . — Owing to unfavourable weather prominence observa tions were verv 
incomplete. Fourteen prominences of or over one minute in height were observed. 
The tallest of these was 80" high and was seen on the 1st at position angle 84 IT. 

December. — Thirty-one large prominences, one minute and upwards in height, 
were recorded, and six of these were two minutes in height. The two tallest were 
about 150" high. One of these was seen on the 5th at position angle 132 “ ; t he other 
was photographed on the 13th at position angle 186°. 


(5) Other Observations. 

13. Time-** Time is determined with the transit instrument when necessary 
The standard clock and chronometers of the observatory are compared and rated 
daily. The standard clock is also compared daily with the Madras standard clock hr 
means of the signal sent at 4 p.m. over all telegraphic lines in India. A time si-nal 
is given daily from this observatory by means of a flag at 10 a.m. ° 

. 14 - Meteorology.— Meteorological observations have been carried on exactly 
as in former years. The instruments are read at 8 1 ', JO' 1 and 16", local mean time. 
Temperature and pressure are recorded by a Bichard thermograph and l>aro<Tui)h and 
the mean daily temperature and pressures are obtained from the traces, cornu tod by 
reference to the eye observations. The wind direction and velocity are mb fror 
Beckley anemograph placed on a tower some little distance from the observatory 
cups and wind vane are at a higher level than the tops of the domes. ’ ' " ‘ 

Temperature.- The mean temperature of the year was slightly above normal 
J ith the exception of March, which was normal, the monthly metn was in excess for 
the first seven months. The excess amounted to 2° 3 in February, 2-7 in Awi and 
2-0 m May, which are large amounts for this station. For the fast five int tl l 
mean temperature was below average, but the largest amount was 0-6, n Seami er 
The highest shade maximum recorded was 77-3 on Anril I'm -m/l ti,„ n 1 * ■, a * 

™ W. The highest “4«lre £u„ ^ 4 

on June 12 and the lowest grass minimum 22 ° 6 on January " Vas 140 b 

... ■/ 


rnm a 
The 


*> 
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Humidity. — The relative humidity was largely below no mvil in \, u ,n m 

s y Woy in June and 8epteraior - i? ~ no.4; dX «£ 

considerably below in Janmuy.'pebruai^ 'and ! MMch'^Tt ' m'l ““T' ,,uly aa<1 
in May and considerably aboye in S» 7 »' ^ normal- 

records were 733 miles TJ “ «“* 

chief excess being in An^st fcr TbOTe y were W llVdayl <ieraU lf’ f"° Te tIle a ™ ra g», the 

and upwards fellf There g was nod^ on '^ch ^h ^ 
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Cloud and sunshine. — The year was decidedly more cloudy than usual and 
the amount of bright sunshine registered was 100 hours below the average and 219 
hours below that for 1905. The only months in which the sunshine was above 
average were April, May, and September : in all the other months it was below. 

. transparency of the lower atmosphere, as shown by the visibility of the 
Nilgiris, was considerably above the average. This is probably to be accounted for 
by the larger rainfall. 

1-5. Seismology. — The Milne horizontal pendulum was in use throughout 
the year and the results are given in Appendix I. The year has been remarkable 
for the very large number of great earthquakes which have occurred. Most of these, 
including those of Colombia, Ban Francisco, and "Valparaiso, were well recorded here. 
Copies of the chief seismograms have been supplied as usual, to the British Association 
Committee and all applications for copies of individual records by persons interested 
have at once been complied with. 

16. Library. — The contributions to the library during the year included 204 
sheets of the Greenwich Astrographic chart. One hundred and forty-three volumes 
were bound during the year. 

17. Publications.'” -Bulletins Nos. IY to Til were published during the year 
and No. VIII. was in type at the close of the year. 

Bulletins Nos. IV and YI give the observations of sunspot spectra made 
between March .1.90 4 and December 1905. No. VIII will bring the record up to the 
end of June 1905. Nos. V and VII contain list of prominences observed from 
January to December 1905. 

.18. General. -The Director-General of Observatories visited Madras and Kodai- 
kanal in January. The .Director inspected the Madras Observatory in November. 

The whole of the staff of the Observatory worked well during the year ; those 
who were responsible for the solar observations arc to he congratulated on securing: 
results on a large number of (lays on which the conditions were very unfavourable. 

lv on aik Ana o, ^ C. Miciiie Smith, 

1s t February 1907. Director , Kodcakanul and Madras Observatories. 



10 


II.— REPORT or THE MADRAS OBSERVATORY EOR THE. YEAR 1906. 


Staff. Mr. M. G. Subrabmanyam, the Eirst Assistant, who was on duty at 

Ivodaikanai, returned on the 2 5 tlx January 1906 and Mr. 0. Clien gal varaya Mudaliar 
reverted to the Meteorological office. 

Mr. S. Solomon Pillar took privilege leave for one month from 13th March 
1906 and Mr. M. G. Subrahmanyam for three months from the 20th April, Mr. C. 
Chengalvaraya Mudaliar again acting as hirst Assistant on both the occcasions. 

2. Time service. — The astronomical observations made during the year were 
solely directed to time determinations. Transits of the sun were taken occasionally 
in order to cheek the rate of the clock when unfavourable weather prevented the 
regular star observations from being made. 

The time gun at the Fort was fired correctly at noon and at 8 p m. on 708 
occasions out of 730, giving a percentage of success of 97'0. 

The time ball at the Port office was dropped correctly on all occasions but 8 
when it failed at 1 p.m., but was dropped at 2 p.m. 

O. Meteorological observations .—Meteorological observations were made as 
usual at 8, 10, Hi and 20 hours, local time. The observations of 10 and 16 hours, 
were reduced and sent to the India Meteorological office, Alipore, on Form F. The 
record of movements ox the clouds observed by means of the neplioseope were also 
sent to that office every month. Besides the ordinary daily weather messages, special 
storm observations were called' for and supplied to (I) Simla on 3 occasions and (2) 
Calcutta on lz8 occasions. 

The tabulation of the traces of the Barograph, Thermograph, and Anemograph 
at Madras and of the Anemograph at Dodabetta arc up to date. 

4. Buildings. — No repairs to the buildings have been made [during the year. 
The dome of the 8-ineh equatorial leaks badly. A new dome is required to replace 
it, and plans and estimates for this have been submitted to the local Government in 
the Public Works Department for sanction. 

5, Instruments. — A new sidereal clock by S. Richer, Munich, was erected 
on the north side of the transit instrument and lias been used for the transit observa- 
tions from the 2d tlx July. It has been working very satisfactorily, the rate being 
very constant. On one occasion, the 29tlx October, there was a sudden and large 
disturbance in the rate the cause of which has not yet been found out. Since the 
recovery from this its rate has beeii very satisfactory. The tape chronograph received 
during tho previous year has not been brought into use as a relay, which has been 
ordered, is required in tlxe clock circuit. The following is the list of instruments at 
the Madras Observatory on the 31st December 1906 : — 


(a) Astronomical. 

Eight-inch Equatorial Telescope — Troughton & Simms. 
Sidereal Clock — Haswall. 

„ Dent No. 1408. 

„ 8. Baefler No. 61. 

Mean Time Clock with galvanometer — Shepherd & Sons. 
Meridian Circle —Troughton & Simms. 

Mean Time Clock — J. Monk. 

Mean Time Chronometer — Y. Kullberg 5394. 

„ „ 6544. 

„ Parkinson & Frodsham 2352, 

Portable Transit Instrument — Holland. 

Portable Telescope with stand. 

Tape Chronograph — R. Feuss. 

( b ) Meteorological. 

Richard’s Barograph — No. 10 L. Casella. 

Richard’s Thermograph — No. 3618 L. Casella. 

Beckley’s Anemograph — Adie. 
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Sunshine Eeeorder — No. 149 L. Casella. 

Anemoscope — P. Orr & Sons. 

Noplioscope — Mous. Jules Daboscq & Ph. Pellin. 

Barometer, Fortins — 1771 L. Casella. 

.Barometer, Fortins — 725 L. OaselLa (spare). 

Barometer, Fortins — 1420 L. Casella (spare). 

Dry bulb thermometer — No. 94221 L. Casella. 

Pry bulb thermometer— No. 48037 Negretti & Zambra (spare!. 

Wet bulb thermometer — No. 94219 L. Casella. 

Wet bulb thermometer — No. 38037 Negretti & Zambra (spare). 

Dry maximum thermometer— No. 8581 Negretti & Zambra. 

Dry minimum thermometer — No. 69047 L. Casella. 

Wot minimum thermometer — No. 91753 Negretti & Zambra-. 

Sun maximum thermometer— No. 10479 Negretti & Zambra. 

Gross minimum thermometer— No. 3377 Negretti & Zambra. 

Bain gauge (8" diameter) — No. 1042 Negretti & Zambra. 

Measure glass for above. 

Ttaingauge (5" diameter). 

Measure glass for above. 

t>- Weather summary. ““The following is a summary of the meteorological 
conditions at Madras during the year 1906 : — 

'Premire .. — Tlio mean, atmospheric pressure was normal in June and August, 
above normal in March, October, and November and below normal during the other 
months. The excess in March reached the value of 0-037 inch. The highest pressure 
recorded was 80*116 inches on January 1- and the lowest 29-477 inches on July 19. 

Temperature. — Tire mean temperature of the air was above normal throughout 
the year, the excess amounting to 8°*0 in February. The highest shade temperature 
recorded was IIP’-S on May 27 and the lowest 63°-4 on December 3. The mean 
maximum in May was lOC’-S which was 3 o, 0 above the average. The highest tempe- 
rature in the sun (149°'6) was recorded on May 18 and the lowest on grass was 58°-2 
on December 2. 

Humidity. — The humidity was above normal throughout the year, the lowest 
percentage being 33 on October 30. 

J VmL — Thu wind direction was normal in July and August. It was more 
easterly in January, March, November and December, more westerly in September 
and more southerly during the other months. The wind velocity was below normal 
in all other months except February, April and December, The highest wind, 
velocity on any day was 398 miles on December 26 and the lowest 56 on August 21 
and September 19. The average daily defect was 40 miles in August. 

Cloud. — The percentage of cloud was normal in June and November, above 
normal in January, February and December and below normal in all the other 
months. 

Sunshine. — Tho percentage of bright sunshine was normal in July and August, 
and much below the average during the remaining months. There were 2,080-3 
hours of bright sunshine during the year. 

Rainfall. — The rainfall was in excess in January, February, June, July,. 
September, and December, and in defect in the other six months, the greatest defects 
being 6*85 inches and 6-74 inches in October and November respectively. The 
greatest excess was J 1-15 inches in December, when 16-48 inches were' received. 
The north-east monsoon rainfall from October 15 to the end of the year was 27-05 
inches which is very near the average (27-6 inches). The total fall for the year was 
49-61 inches. 

Storm.— A storm of moderate severity passed inland in a north-westerly 
direction a little to the south of Madras on the morning of December 27. This storm 
determined heavy rain over the north of the Presidency and the Deccan during the 
remaining days of the month. 

R. Li. Jones, 

Deputy Director .. 


Majdbas, 

2&th January 1907. 
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Appendix I. 


Ko dai k anal Observatory Seismological Records in 1906 . 


Nc 

. Date. 

P.T. 

Commence 

(jr.M.T, 

L.W. 

Commence 

G-M.T, 

Maxima 

G.M.T. 

End 

Max. Amp. 

Duration. 

Remains. 


1906. 

II. M. 

H . M . 

H. M. 

H. 

M. 

MM. 

" 

ii. 

M. 


1 

; Jan. 6 . , 

22 15*8 

** 


22 

36 


*. 

0 

20 

Widening of line. 

2 

15 .. 

19 32*0 

19 41*2 

19 42*4 

19 

54 

0*8 

0*4 

0 

22 


3 

21 .. 

13 58*7 

14 06*9 

14 08*0 

15 

09 

2'0 

1*1 

1 

10 


4 

27 .. 

10 05*0 

10 25*6 

10 28*7 

11 

18 

1*1 

0*5 

1 

13 



31 .. 

15 56*7 

16 57*7 

17 1 1-0 

20-7 

* 


> *22>10 

17 8*2 

• 


Colombia E.Q. 
Doom went 

j beyond scale. 





25 4 

19 

20 

15 

7*2 

3 

23 


6 

Feb. 1 . . 

2 48 '8 

2 48-3 

2 48*3 

3 

54 

0*6 

0*3 

1 

06 


7 

10 .. 

9 13*3 

.. 

.. 

9 

28 

. 


0 

15 

Widening of lino. 

8 

18 .. 

2 25*6 


• • 

2 

30 

. 

. 

0 

04 

Do. 

1) 

19 .. 

2 22*9 

3 01*6 

3 02-5 

. 


1*0 

0*5 

• 







19*8 

5 

20 

1*3 

0*7 

2 

57 


10 

27 .. 

19 OO'l 

19 52*6 

19 52*6 

• 


3*8 

16 

. . 







54*6 

20 

47 

3*6 

1*5 

0 

57 

Bushahr E.Q. 

11 

Mar. 2 : . 

6 28*0 

G 85-3 

G 37*2 

7 

08 

1-4 

0-8 

0 

40 


12 

3 .. 

9 21*3 

** 

• • 

10 

25 

• 

. 

1 

04 

Widening of lino. 

13 

10 .. 

6 597 

•• 

♦ . 

7 

40 

. 

. 

0 

40 

Do. 

U 

10 .. 

16 39*2 

.. 

. . 

17 

44 

. 

. 

1 

05 

Do. 

15 

13 .. 

14 02*0 

14 06*2 

14 07*0 

14 

21 

0*4 

0*2 

0 

19 


1C 

1C .. 

22 66*7 

23 10*0 

23 12*1 

23 

38 

1*5 

0*8 

0 

41 

Formosa E.Q. 

17 

19 .. 

8 16*0 

•* 

•• 

9 

01 

• 


0 

45 

Widening of line. 

18 

20 .. 

3 53*6? 

4 06 0 

4 06*8 

4 

21 

0*5 

0*3 

0 

27 


19 

21-22. 

23 67*7 

•• 

•• 

0 

13 

. 


! 

0 

15 

Widening of line. 

21 

28 

18 60*0 

18 54*7 

18 59*9 



0*4 

0*2 

. . 







19 11*2 

19 

41 

0*4 

0*2 

0 

50 


22 

Apr. 5 . . 

22 38*2 

22 48*5 

22 49*3 

23 

03 

0*4 

0*2 

0 

25 


23 

3 .. 

18 15*8 

•• 

** 

18 

,39 

* 


0 

23 

Widening of line. 

21 

13 

19 34-9 ■ 

19 38*2 

19 40*3 

.. 


0*5 

0*2 

. i 





i 


42*3 

20 

13 

0*5 

0*2 

0 

38 

Formosa. 

25 

14 .. 

0 09*4 

0 19*7 

0 24*3 

0 

48 

0*6 

0*3 

0 

39 


26 

14 .. 

.. 

4 21 5 

4 23*0 

4 

33 

0*5 

0*2 

? 



27 

18 

13 31*6 

14 24*6 

14 28*8 

1 


2-2 

1*2 

. , 







33*1 

16 

02 

2*5 

1*4 

2 

30 

San Francisco. 

28 

19 .. ; 

7 17*4 

** 

** 

7 

26 

.. 


0 

09 

Widening of line. 

29 

25 .. 

? 

1 50*7 

1 50*9 

2 

10 

0*4 

0*3 

? 



30 

29 .. 

#16 44*0 

16 49*5 

16 50*3 

17 

46 

1*9 

1*0 

1 

02 

* Possibly 2nd 

31 

May 2 . . 

1 44*6 

•• 

•• 

1 

48 

.. 


0 

03 

phase. 

Widening of line. 

32 

3 .. 

8 31*5 

8 32*1 

8 34*1 

8 

42 

0*5 

0*2 

0 

10 ! 


38 

12 

6 '53*4 

6 02*5 

6 02*5 

6 

24 

08 

0*4 

0 

31 i 

Time slightly 

uncertain. 



N umber, 
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Kodaik&nal Observatory Seismological Records in 1906 — coni. 


Date. 


P.T. 

Commence 

G.M.T. 


L.W. 

Commence 

G.M.T. 


Maxima 

G.M.T. 


End 

G.M.T. 


Max. Amp. 


Duration. 


Bemarks. 



1906. | 

H. 

M. 

H. 

M. 

H. M. 

H. M. 

MM. " 

H. M. 


34 

May 

19 .. 

23 

20*9 




23 38 

.. 

0 17 

Widening of line. 

35 


27 .. 

6 

11*0 


. 


6 28 

•• 

o 17 

Do. 

36 

June 

1 . . 

5 

21*3 

Lost. 

Lost. 

7 35 

1*4 0*7 

2 14 

Sheet marked at 6 










hours 17 minutes. 

37 


10 . . 

20 

51*5 

20 

59*0 

21 00*8 

.. 

1*1 0*5 










02*6 

21 37 

1*2 0*6 

0 46 


39 


19 

11 

31*5 

11 

56*7 

11 57*7 

12 52 

0*6 0*3 

1 20 


40 


24 .. 

11 

22*3 

11 

30*0 

11 32*0 


3*0 1*6 

•• 









42*8 

12 52 

2*0 1*1 

1 30 


41 

July 

10 .. 

20 

00*8 

- 

• 

.. 

20 14 

•• 

0 13 

Widening of line* 

42 


14 

0 

45*2 

0 

52*6 

0 53*7 

.. 

0*6 0*2 

•• 









57*8 

1 12 

0*6 0*3 

0 27 


48 

Aug. 

10 .. 

4 

07*6 

4 

10*1 

4 10*8 

4 14 

0*5 0*2 

0 6 


44 


15 . . 

22 

26*5 


. 


22 33 

.. 

0 6 

Widening of line. 

45 


17 .. 

0 

25*6 * 

0 

69*9 

1 03*0 

.. 

12*0 5*1 

•• 

* No first P.Ts. 








08*1 


11*0 4*7 

• . 









13*3 


9*0 3*8 

.. 

Valparaiso E.Q. 








2 02*4 

. . 

21*0 8*9 

•• 









07*9 

* . 

8*0 3*4 










10*2 

4 46 

7*0 3*0 

4 20 


46 


17 .. 

7 

14*8 


• * 


7 30 


0 16 

Widening of line. 

47 


17 .. 

10 

19*8 


* • 

* • 

10 36 

•• 

0 16 

Do. 

48 


17 .. 

14 

04*6 


• . 

.. 

14 23 

.. 

0 18 

Do. 

49 


18 .. 

7 

15*4 

7 

53*4 

8 01*5 

8 24 

0*6 0*2 

1 9 


40 


19 .. 

10 

18*3 

10 

48*3 

10 58*2 

11 27 

0*6 0*2 

1 9 

Beginning and 
end faint and 












doubtful. 

50a 


25 . . 

12 

08*1 


. . 

.. 

12 46 

- 

0 38 

Widening of line. 

51 


25 , . 

14 

01*5 

M 

08*6 

14 10*7 

.. 

2*4 1*1 

t • 









12*7 

.. 

1*5 0*7 

.. 









14*2 

M 

1*5 0*7 

.. 









17*8 

15 50 

1*1 0*5 

1 48 


52 


26 .. 

6 

09 0 


. * 

. . 

7 43 

•• 

1 34 

Widening of line. 

53 


30 .. 

2 

57*6 

4 

03*7 

4 09*3 

4 54 

0*5 0*2 

1 56 

Tacna and Arica. 

54 


31 .. 

15 

02*8 

15 

06*9 

15 06*9 

15 37 

0*6 0*3 

0 34 


55 

Sept, (i . . 

19 

27 *5 


.. 

.. 

•* 

•* 

0 2 

Widening of line. 

56 


7 

19 

01*1 

19 

33*0 

19 35*1 

** 

0*6 0*3 

•• 









40*4 

.. 

0*6 0*2 

- - 









42*3 


0*7 0*3 










46*3 

*20 43 

0*5 0*2 

1 42 


57 


14 . . 

16 

16-6 

16 

25*9 

16 44*5 

.. 

1*6 0*7 

•• 









57*4 


1*6 0*8 

*• 









17 02*6 

18 57 

1*6 0*7 

2 40 




14 


Kodaik&nal Observatory Seismologieal Records in. 1906 coni. 


JNo. j 

Date. 

P.T. 

Commence 

G.M.T. 

L.W. 

Commence 

G.M.T. 

Maxima 

G.M.T. 

End 

G.M.T. 

Max. Amp. 

Duration. 




1906. 

H. 

, M. 

H. 

M. 

H. 

M. 

H. 

M. 

MM. 

// 

H. 

M. 

58 

Sept. 17 . . 

8 

59*9 


.. 


•• 

9 

54 

• 


0 

51 

59 



28 .. 

15 

55*4 

16 

07-6 

: 16 

08-7 

16 

25 

0-4 

0*2 

0 

30 

60 

Oct, 

. 2 .. 

2 

05*0 

2 

41-8 

3 

11-2 

4 

59 

2*3 

1*1 

2 

54 

61 



2 .. 

14 

53-4 

15 

23*3 

1 - 15 

34*1 

16 

25 

0*4 

0*2 

1 

32 

62 



6 .. 

12 

49-0 

12 

51*5 

12 

52*6 

13 

29 

0*6 

0*3 

0 

•10 

63 



10 .. 

1 

47-6 

1 

51-7 

1 

52-6 

2 

03 

0*5 

0*3 

0 

15 

64 



10 .. 

13 

04*1 

13 . 

23-8 

13 

25*3 

• • 


0*6 

0*4 












28*9 

14 

04 

0*5 

0*3 

1 

00 

65 



10, 11. 

23 

27-7 

23 

38-2 

23 

41-0 



0*6 

0*4 












46*5 

0 

13 

0*5 

0*3 

0 

45 

66 



17 .. 

9 

56-8 


P 

10 

30*5 

10 

48 

0*6 

0*4 

0 

51 

67 



24 .. 

14 

53-1 

14 

57*4 

15 

03 *6 

16 

05 

21 

10*1 

l 

12 

68 

Nov. 

12 

17 

45-6 





17 

59 



0 

13 

69 



19 .. 

7 

25-4 

7 

32*6 

7 

44 ’0 

9 

33 

*4*2 

2*6 

% 

08 

70 

Dec. 

19 

1 

40'2 



1 

44*3 

. . 


0 5 

0*3 

. , 










2 

23*1 

2 

46 

0*6 

0*3 

1 

(Hi 

71 



22 ,, 

18 

27'0 

18 

37*1 

18 

42'2 

20 

15 

5*0 

2*7 

1 

18 

72 



23 .. 

17 

45-2 

18 

19*8 

18 

24*4 

18 

48 

1*4 

0*8 

1 

08 

73 



26 .. 

6 

12-7 


• 



6 

58 



0 

45 


KrlU.'ll lv . 

I 


l Wi<! oiling of line. 
I'raiiHtfnurtHwiit, 


\V idmiiu; of !im». 


K«» pa! K.Q, 


Wnitiium of 



Appendix II. 

Latitude 10 3 13' 50* N. Height of barometer oistern above 

Longitude 5^ 09m g*2s E. mean sea level 7688 feet. 

Mean monthly and annnal Meteorological Results at the Kodaikdnal Observatory in 1906. 
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Appendix IV. 


Kodaikanal Mean ^Hourly Bright Sunshine for the year 1906. 








Hours. 








Month. 














Kemarhs. 

6-7 

7-8 

8-9 

9-10 

10-11 

1142 

12-13 

13-14 

14-15 

15-16 

16-17 

17-18 

18-19 

January 

0-12 

0-67 

0*81 

0*85 

0*86 

0-S1 

0-75 

0-76 

0-64 

0-45 

0-27 

0*02 

• 4 

The total number of hours 














of bright sunshine was. 

IFebruaiy 

•16 

•80 

•90 

•89 

•89 

•84 

*76 

•68 

•52 

•46 

•30 

•04 


1,894-7 which is 43*3 per 
cent, of the possible 

March 


•73 

*81) 

•94 

*92 

•88 

•86 

•70 

•63 

■ -53 

•50 

*15 


amount. 

-April . , 

•02 

•68 

•91 

•94 

*95 

*94 

*78 

•07 

59 

•50 

•35 

•11 

. . 


May . . 

*19 

•65 

•81 

•86 

•87 

•87 

*85 

*70 

•64 

*54 

•50 

•13 



J une . . 

•07 

•28 

•37 

•46 

•49 

■60 

*36 

•20 

•14 

•08 

•06 

•03 



July .. 

•OB 

•33 

•44 

•48 

•40 

*37 

*28 

•20 

•21 

•12 

•08 

*05 

0*01 


Angus! 

•08 

•36 

*44 

40 

*37 

•31 

•26 

*21 

*17 

■17 

*11 

•04 



September . . 

•06 

•CO 

*67 

•07 

•03 

•53 

•43 

•84 

*23 

•15 

•12 

•04 



October 

•03 

•42 

*54 

*55 

! *53 

•39 

•36 

•26 

"17 

•18 

*13 

•03 



^November 

•01 

; -30 

•42 

•47 

•13 

•30 

•43 

•45 

•34 

*23 

•20 

I *oi 

.. 


December 

, *00 

•30 

*49 

•54 

•52 

•44 

•44 

•42 

•44 

•34 

•22 

| -03 

1 

1 ■■ 


M ean . . 

0*08 

0‘6» 

0*64 

0-67 

0-66 

0*61 

O' 54 

0*i7 

0-39 

0*31 

0*24 

j 0*06 

| 0-00 



Appendix V. 


N L'Muiiii of days iu each month on which tho Nilgiris wore visible in L9U6. 



Month. 



Vety clear. 

Visible. 

Just visible. 

Tops only 
visible. 

Total. 


January 




2 

9 

10 

, , 

21 


February 

* * * * 



** 

5 

14 

*• 

19 


March 

• * * • 



3 

5 

6 

3 

17 


April 




. . 

1 

4 

•• 

5 


May .. 




4 

6 

4 

.. 

14 


.Tune . . 



"I 

9 

3 

3 

.. 

15 


July .. 




7 

3 

3 

1 

14 


August 




8 

| 

7 

3 

*• 

18 

i 

! 

(September 




I 

6 

9 

5 

•• 

20 

1 

October 




6 

6 

4 

•* 

16 


November 




2 

4 

2 

2 

10 


December 

. . 

* . 

. , 

8 

5 

V 

1 

14 

' 



Tot i.l 

•• 

55 

03 

58 

7 

| 183 
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means above normal, — below, 
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Appendix VIII. 


Abstract of the mean meteorological condition of Madras in the year 1900 compared with the 

average of past years. 


Mean values of 


Temperature of air 

I)o. of evaporation 
Percentage of humidity 
Greatest solar heat in vmuo 
Maximum in shade 
Mini mum in shade 
Do. on grass 


General direction of wind 
Bail y • v el ooity i n m ties . * 
Porcenfeige of cloudy sky 
Do. of bright sunslt; 


1906. 


Difference from 


Average. 


. . 

_ , 

t # 



29*855 

1 

0*009 below. 

29*864 

-• 

-* 



•• 

82*2 

1*1 above. 

81*1 

•• 





76*8 

i 

•; ** 

74*5 

.. 




•• 

77 


72 





-• 

134*2 

5* 5 below. 

139*7 

.. 




•• 

91*0 

0*2 above. 

90*8 






75*8 

I 1 * n 

74 7 

*• 





73*7 

18 „ 

719 

92 days 




•• 

49*61 

059 „ 

49*02 

•• 





S.'E. by S. 

1 point S. 

S.K. 






16L 

10 below. 

371 

•• 


•• 



46 

3 „ 

49 


• * 

•• 

•• 


47*2 

11*2 

58*4 


Dura iion and tpinntity of tlio wind from, different points. 


from 

Hours. 

Miles. 

From 

Hours. 

M iles. 

From 

Hours. 

Miles. 

| From 

(lours. 

Miles. 

North 

170 

1,28.5 

blast 

174 

810 

South 

16S 

1,104 

West 

190 

1,615 

N. by K, . . 

2 61) 

1,1)15 

N.byS. .. 

315 

1,640 

S. by W. . . 

311 

2,001 

W, by N... 

250 

1,841) 

N.N.K .. 

214 

1,349 

E.8.E. .. 

338 

3,617 

S.S.W. . . 

228 

1,620 

W.N.W. 

157 

1,203 

N.E.by NT... 

2 30 

1,632 

S.E. by E. 

712 

3,929 

S.W. by S. 

244 

1,559 

NT.W. by VV. 

: 158 

1,100 

n;e. 

1 56 

1,346 

s ;k 

504 ; 

| 

3,023 

S.VV. 

137 

845 

N'.W. .. 

! 58 

i 

J 418 

N K. by K. 

219 

1,717 

S.E. by 8. 

1,140 ! 

0,466 

S.W. by \V. 

260 

1,751 

HAY. by N.; 

! 

1 83 

j 493 

E.N J5." . . 

155 

836 

8 &33. . . 

398 ; 

2,963 

W.S.W. .. 

212 

| 1,538 

H.NAT. 

81 

493 

E. by 1ST. . . 

| 184 : 

; ! 

990 

8. by R . . 

334 ! 

2,431 

W. by S. . . 

836 | 

2,376 

N. by\V... 

231 

1,490 


there were 132 calm hours during the year. The resultant corresponding to the above 
numbers is represented by a S.lh. by S. wind, blowing* with a uniform daily Telocity of 48 mile#. 
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Madeas Obsekvatoey. Number of miles of wind from each point in the year 1^06. 
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28 
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Appendix XII 


Made as Observatory. — Wind, cloud and bright sunshine, 1900. 





Wind resultant. 


Clouds (0— 

10). 


It right snnshimn 


Month. 

0 


Velocity. 

Direction. 

8 H. 

10 H. 

10 H. 

20 H. 

Mean. 

A vc rain' 
per 
tlav, 

Urea feet 
miauln'T 
of hours 
in a 
day. 




MILES. 







K«f. 


January .. 



94- 

E.N.E. 

4-6 

5*5 

5*1 

3*6 

4*8 

frO 

fvd 

February 

.. 


110 

S.E. 

3-6 

4*4 

;vo 

1*6 

3*2 

8*1 

10*0 

March . - 

.. 


113 

S.E. 

2*2 

8*3 

2*1 

1*5 

2*3 

0 

10 3* 

April 



195 

S.S.E. 

3*4 

2*1 

1*4 

■ 0*7 



9 ' ■! 

May 

** 


165 

S. by E. 

3*5 

3*2 

2*7 

2*0 

; 2*9 i 


» ;> 

Jane 



98 

S.W. by S. 

6*1 

6*3 

7*4 

6*0 

0*4 

3 ■;» 

* 

Maly 



118 

S.AV. by W. 

6*5 

5*8 

6*6 

0*0 

: 0*2 

4*2 


August .. 

.. 


58 

S.W. by S 5 

5*1 

5*3 

6*4 

■1*1 j 

; 5 2 

8*2 

9 r, 

September 

.. 


60 

1 W.S.W. 

1 

6*5 

5*8 

0*1 

1 

•!*!) 

| 5*9 

S-o 

p * " 

October . . 

.. 


23 

E. 

4-7 

5*3 

! - 

3*8 

i i * 7 

6*0 

HO 3 

November 

** 


107 

N.E. by N. 

5 5 

i 

7*0 ! 

1 

6*5 

4*0 

; 5 9 

4 1 

9 

December 

* ‘ 


129 

N.N.E. 

6*2 

6*6 

7*2 

5*2 

0*3 

| 

4*0 

,s * . ; 


Annual 


48 

S.E. by S. 

4*8 

5*1 

4*9 

3*7 

4*0 

6*1 

<4 * 2 
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KOD AIK ANAL AND MADRAS OBSERT ATORIES. 


I.— REPORT OP THE KODAIKANAL OBSERVATORY POR 

THE YEAR 1907. 


1. Staff. — The staff of the Observatory on the 31st December 1907 was a» 
follows : — 


Director 
Acting Director 
Assistant Director 
First Assistant 
Second Assistant 
Third Assistant 
Fourth Assistant 
Writer 

Acting W liter 
Photographic Assistant 


C. Michie Smith, B.Sc. {on furlough). 

J . Evershed. 

Vacant. 

K. Y. Sivarama Aiyar, m.a. 

S. Sitarama Aiyar, b.a, 

G. N agaraj a Aiyar. 

S. Balasnndaram Aiyar. 

L. N. Erishnaswami Aiyar {on learn), 
K. A. Visvanatha Aiyar. 

B. Krishna Aiyar. 


Mr. Evershed joined his appointment on January 21, after a visit to the principal 
American observatories. 

The director was absent on combined privilege leave and furlough for nine months 
front April 1. The assistant director acted as director during the period. The first 
assistant was on leave from March 7 to November 4. L'he second and third 
assistants acted as first and second assistants respectively, while the post of the third 
assistant was filled by W. Muthuswami Aiyar, b.a. 'L'he writer was on leave from 
October 8, his place being filled by K. A. Visvanatha Aiyar, the l.’eriyakulam 
observer. 

The subordinate staff of the observatory consists of a book-binder, a book-binder’s 
boy, a mechanic, four peons, a boy peon for the dark room, and two lascars. 

A Distribution of work. — The director was in charge of the spectrograph 
until be went on leave. The assistant director is in charge of the spectroheliograph. 
The first, second, and third assistants arc in charge of the work with tbe Cooke 
equatorial (spectroscopic), tbe Lerebour and Seeretan equatorial i visual), the photohe- 
lioaratih the transit, instrument, and the seismometer. They have also to do th® 
astronomical computing and the preparation of the observations for the press. The 
fourth assistant has charge of the clock comparisons and, with the help of the writer, 
is responsible for the whole of the meteorological work. The writer is responsible 
for the accounts, correspondence, and all office records. . The photographic assistant 
has charge of most of the photographic developing, printing, ete. 

Buildings and grounds ~ («) Spectroheliograph building. The new moving 
roof for covering tbe siderostat was fit for use by the end ot January, hut the gearing 
for moving tbe roof had not been received at the end of tbe year. A pier for a new 
spectrograph was constructed in November. 

/A Photoheliograph building .— The new dome was completed on March 26 and 
the photoheliograph was moved into it next day. The dome works well and give# 
satisfaction. 

(«) House for the Assistant Director . — This building was not ready for occupa- 
tion till December. 

(d) Other buildings . — All the buildings are in good condition. 

(e) The aeromotor was dismantled for repairs in March and had. not been, 
re-erected by the end of the year. All the water required had to be carried by the 
lascars. 
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.. £ Instruments.— The following are the principal instruments belonging to 

the Observatory or m use at the present time * Dg t0 

Six-inch Cooke equatorial. 

Six-meli Lerebour and. Secretan equatorial remounted by Grubb with a five-inch Gruhh 
portrait lens oi 36 inches focus attached. wrubb 

Spectrograph I.— -consisting- of slit, collimator lens of 4 or 7 feet focus, 2-inch narabolio 
grating, and camera tube without lens. Used in connection with an n itA i 
siderostat and 6-inch Grubb lens of 40 feet focus ° Qa6Cfcl011 aa U - moi P ol « 

A 01ld f eata t 45°, mounted on a graduated circle, can be placed in front 

c. slltsoas to ena We any part of the limb to be brought on to thtfslit 

Spectrograph II -consisting of slit, collimator lens of 3 feet focus 3 inch nlane 
grating and camera lens of 7 feet focus. Used in connection ^dth the 12 iS 
photo-viaual lens of the speetro heliograph. 1XLC ^ 

18 " incl1 siderostat and 12-ineh Cooke photo-visual W nf 
20 feet focus, by the Cambridge Scientific Instrument Company^ ‘ f 

woXhop 17 Spe0tr0hell0 " raph attached t0 the atove ’ in the Observatory 

^Smv^oTlSdi^' 1 ^ 611 * Wl ehroao ^ a P h ’ formerly the property of the 

Six-prism table spectroscope — Hilger. 

Photoheliograph Dallmeyer No. 4- 
Theodolite, six-inch — Cooke. 

SeSaS 0 * 0 ^ 60401 ^ 68 bj Steinhei,) for cl(rad Photography. 

f " P,0 “ ia “ M “ d ^ ™ k - V Hilge, 

Do. Shelton. 

Do. Chronometer 6299. 

Sidereal chronometer, Kullberg 6134. 

Tape chronograph, Fuess. 

Micrometer for measuring spectrum photographs, HiW. 

ivi mg engine, Cambridge Scientific Instrument Company Limited 
lwo Balfour Stewart actinometers. P ‘ ’ a ' 

Buchanan’s solar calorimeter. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

Biohard barograph and thermo- 

' hi g h elass aorew cuttin £ turning lathe by Messrs. Coohe & Sons. 

Januar/ anfthT^XTeH^aph nX inXnstmit 0 ^' 7" ab ° Ut the ead of 

the new collimator slit referred to in the last report wa^ttodXd thf" Ap S 
was modified in several ways to secure greater stability * n + « a , eaniera slit 
dust; a device was also added to facilitate settino th7r+ ° a ®°^ d P l ' 0 tection from 
the spectrum and for automatically recording its'exart- loV aa 7 desired position in 

both collimator and camera, and a plane gratinl A SIT? T ^ s ™g 
plane mirror can be substituted for ? the grating the light h f^ ect Y1 . 810a prism and 
through the prism. The collimator slit is^Sd Sfve^ 
the eaniera slit, and the whole apparatus is attaolmd tn . ,, and lu lne w ’ 1 ^ 

heliograph and moves with it uKS 7 lde °- f the mam s P ectr °- 
■been taken rrith this instrument, mostly lor purposea of adj'S™™ 1111 Pk ‘ e3 ^ 

OBSBEYATIONS. 

(a) Solah Physics. 

Septe»b“De® , f r“ rrtle - '? r “ lar «*"—«»»• 

distinetly nafavourable. w™ „„W !t, f a re ™“?8 "tenths 

obserTations were possible. The follownnH-ahl ^ m ^ ear on w l"eh no 

that ^ero made. loUowmg table shows for eaoh day the observations 
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Solar Observations — Abstract. 


1907. 
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* Siderostat had been dismantled for erection of new* sliding roof. 


6. Photographs of the sue with the Dallmeyer photoheliograph were taken 
on 339 days against 317 in 1906. During February, March, April, and May no 
days were missed. Seven were missed in November and five in June. During the 
year it was possible to send to Greenwich all the solar negatives required to till in 
the gaps in the Greenwich and Dehra Dun set of daily photographs, and all but 
one of those that were required to replace photographs that were reported to be 
ill-defined. A copy of each sun photograph is printed in P.O.P. and is kept for ready 
reference. 


7. Observations of sunspots. — The sun is examined for spots and faoulie 
every morning when the weather permits. The sun’s image is projected on an 
8-inch disc and 1 the positions of the spots and faculse are marked on it. There were 
only IB days in the year on which this class of observation could not be made. 

8. Sunspot spectra. — The record of the most prominent widened lines in 

spot spectra was carried out as heretofore until March 1 when it was discontinued 
and, in accordance with the recommendation of the International Union of Solar 
Research, particular attention was given to the region of spectrum between A 5210 
and F, the affected lines being compared directly with Hale’s photographic, map of 
the spot spectrum. As the whole region is too extensive to be examined completely 
on any one day it is observed in successive portions on different days. J 


Simultaneously with the visual observations a photographic investigation of the 
spectrum of some of the larger spots has been successfully carried out, usim* spectro- 
graphs I. and II. The plates obtained show a vast amount of detail and “over the 
regions D to F and H 7 to Ha. Some of the results of an examination and 
measurement of these plates have been published during the year and a more detailed 
discussion of one of the plates is still in progress. ' 

9. Prominences.— Piominences were recorded visuallv on 3b, > days against 
269 in 1906. On I 8 of these days the observations were either not complete or not 
considered satisfactory on account of poor seeing. The record of the prominences is 
made round the disc on which the spots and facube have been projected The' record 
is compared with the photographs taken with the speetroheliograph and all prom i- 
nences shown m the photograph hut not in the drawing are added in blue muieil 
Where there is much difference between the photograph and the drawing the differ- 
ences are noted. In the case of ernptive or metallic prominences the spectra are 
examined and the most conspicuous bright lines are recorded. All eonsinVmum 
displacements of the C line are also noted *nd their amounts estimated. 1 B 

10. Spectroheliograms.— Photographs with the speetroheliograph were taken 
on 300 days out of 384 possible days during the eleven months the instrument was in 
use. On 45 of these days the results were not satisfactory owing to unfavourable 
weather. Many excellent photographs have however been obtained when the eon i 
tionswere apparently very unfavourable owing to strong sky glare due to cirrus 
clouds. As a yule, only ,a very short time is available in the early moraine when thf 
definition is good enough to secure fine detail in the photographs, and m cloudlet 
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weather the hour between 8 and 9 a.m. is the best. Usually four negatives of the 
disc and two of the limb are taken every day. Measures are made of the position 
angles and heights of the prominences on the best limb photograph of each day and 
an enlarged positive of the best disc photograph is made on bromide paper. All 
such positives obtained during a month are correctly oriented and pasted on a large 
card board sheet, this being found very convenient for a general study of the 
markings. 

Prominence spectroheliograms for 53 days were received from the Solar 
Observatory, South Kensington, and floceuli plates for 291 days were sent in 
exchange. 

General Spec troscopic work . — In addition to spot spectrum work, spectrograph II. 
has been employd in photographing the chromosphere line Ho under various 
conditions, with a view to an accurate determination of its wave-length in the solar 
spectrum. The general result of a measurement of the plates so far obtained goes 
to show that lowland’s value for this line (4102-000) is about 0-10 A too large and 
that the line does not deviate appreciably from its theoretical position according to 
the formula of Balmer. 

An investigation is also in progress with this instrument for determining the 
rotation period of the higher gases in the chromosphere. 

Photographs of the spectrum of comet 1 907 d were obtained with a prismatic 
camera attached to the 6-inch Cooke Equatorial. The results have been communicated 
to the loyal Astronomical Society. 


Summary of Results. 

11. Sunspots. — The following table shows the monthly number of new groups 
observed, the mean daily number of spots visible, and the distribution between the 
northern and southern hemispheres : — 
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Tho total number of new groups seen during the year was 301 against 297 last 
year. On no day was the sun’s surface observed to he free from spots. There were 
seventeen days on which only one group was visible. Ten groups or more were 
visible on five days. 

The distribution of the groups between the two hemispheres was more nearly 
equal this year than during the preceding years. For seven months there were more 
spots in the southern than in the northern hemisphere. 

The mean daily number of groups varied from 2-7 in Tune to 7T in February 
and the average for the year was 4-6. The mean latitude of the spots was L0°-9 in 
the northern hemisphere and 12°-4 in the southern. There were four groups within 
1° and four other groups within 2° of the equator. The most important groups seen 
during the year were the following : — 

f 1010 This group came round the limb on December 12 last year 
| 1034 as a large regular spot with a few small companions and 

No. { 1061 finally disappeared on the visible disc not far from the 

| 1094 western limb on April 14. This spot is interesting as having 

(_1116 persisted for five solar rotations, lasting for over four months, 

and undergoing immense changes daring its course. In 

2 
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No. 


r 1051 
\1081 



XT f 1058 

No. 1 1086 
No. 1075 

No. 1115 
No. 1145 

No. 1146 


No. 1148 
No. 1175 

No. 1185 

No. 1187 

No. 1189 


January it was scattered over 10° of latitude and 19° of 
longitude and it remained a huge scattered group during 
February also. In March most of the smaller companions 
had disappeared and the main spot also was decreased in size. 

In April it was a small round and regular spot when it came 
round the east limb, but was reduced to a single dot for two 
days before its final disappearance. The spectrum of the 
spot showed great disturbance during most of its course, 
came round the limb on January 27 and consisted of a leading 
large spot with a double umbra and a large train of 
followers. On the 30th its spectrum showed great distur- 
bance in the hydrogen line, and l) ;j was intensely dark. It 
was seen during two rotations. 

came round the limb on February 4. It was at first irregular 
in outline and had many small companions, but by the time 
it had reached the central meridian most of the companions 
had disappeared and the main spot had increased in size and 
had become more regular in shape. The umbra was a double 
one. It returned again on March 3 as a round and regular 
spot and traversed the disc unchanged until it disappeared at 
the west limb on the 1 5th. 

formed on the visible disc on February 5. It rapidly developed 
and on the 9 th it consisted of two pairs of regular spots close 
. together. It returned again on February 28. 
was first seen on February 20 and was formed on the visible 
disc. It rapidly developed and after it had crossed the 
central meridian, on the 23rd, it consisted of three moderate- 
sized spots in a train. 

which appeared at the east limb on March 3.1 was the only 
large spot seen during April. 

formed on the visible disc on May 3, about a day’s journey 
from the central meridian. It rapidly developed till the 6th 
when it attained its maximum size. This was a very 
disturbed spot, 

came round the east limb on May a. It was a large group 
visible to the naked eye, and at first consisted of a main spot 
with double umbra and smaller companions. The umbrae 
afterwards became united. The main spot became smaller as 
it approached the west limb and the umbra again divided 
into two. 

was first seen on May 7 as two small dots half way between 
the east limb and the central meridian. It grew day after 
day till the 11th after which it began to decrease in size, 
was first observed here on June 14 not far from the east limb. 
It consisted, in the beginning, of 3 distinct moderate-sized 
spots of regular outline very near each other. This was one 
of the largest spots seen during the year and was visible to 
the naked eye. 

was on the sun from July 11 to 23. This was a spot of round 
and regular outline quite free from smaller companions. The 
spectrum indicated some disturbance on the 14th when the C 
line was strongly reversed close to it. 
came round the east limb on July 12 and was in about the same 
region as that occupied by the larger spot (No. 1175) of June. 
In the beginning it consisted of a double spot but the rear 
companion soon broke up into smaller dots, 
was a small spot when it was first seen near the east limb on 
July 20. It soon developed and attained its maximum size 
on the 26th, when it was on the central meridian, after which, 
it became smaller. 



7 


Nos. 


No. 


No. 1210 came round, the east limb on August 14 and consisted, in the 
beginning, of a long stream extending over nearly 14° of 
longitude It contained two main spots, one leading and the 
other at the rear. 

No. 1215 was first seen near the east limb on August 27 and consisted of 
a train of three spots with a number of small companions. It 
traversed the disc without undergoing much change and 
disappeared at the west limb on September 9. 

No. 1228 was visible from September 6 to 18. It developed from small 
dots into a long scattered group. 

1237 and 1241 were visible from September 12 to 24 and 17 to 28. 
respectively. They were single spots of round and regular 
outline. They traversed the solar disc without undergoing 
any great, change. 

f 1242 came round the east limb as a small dot on September 17. 
1273 The number and size of the spots increased from day to day. 

On the 26th it was a train extending over 20° of longitude. 
It appeared again on October 14 and traversed the solar disc 
as a long train with a chief spot leading. On several 
occasions the hydrogen lines were seen reversed close to the 
spot. 

No. 1267 came round the east limb on October 9 and was growing for 
the next five days, after which it began to decrease in size 
until it disappeared round the west limb on the 21st. 

No. 1292 came round the east limb on November 9 and was last seen on 
the 22nd. It underwent little change from day to day and 
remained a long train containing several large spots and 
extensive penumbral patches. On November 20, when it was 
near the west limb, the spectrum showed considerable dis- 
turbance. The group was also associated with intensely 
bright metallic prominences at the west limb. 

Nos. 1288 and 1298 were also fairly large spots which appeared in November 
but they did not show any activity, nor did they undergo 
any marked changes from day to day except that No. 1293 
dwindled as it neared the west limb. 

Nos. 1304, 1306 and 1307 were fairly large spots that were seen in Dec- 
ember, but there was nothing striking about them. 

No. 1311 was first observed on December 14 as a train of small spots and 
in the course of a few days formed a fine double spot-group. 

No. .1312 came round the limb on December 15. This was associated 
with prominences at both limbs and showed C reversed on 
the umbra on the 22nd, 23rd, and 27th. 

No. 1321 came round the east limb on December 31. 

12. Prominences — The general activity of the two hemispheres for all classes 
of prominences, as compared with the previous year, may be inferred from the 
following table : — 

Mean daily profile areas of Prominences. 


1906. 


North 2'51 square minutes, 
South 2*17 „ „ 


1907._ 

1- 92 square minutes 

2- 27 „ 


Total 4-68 


4T9 


It is seen from the above that the general reduction of activity m 1907 is 
confined to the northern hemisphere, the southern showing a slight increase. In the 
latitude distribution a remarkable difference is shown between the two hemispheres, 
which are usually more or less symmetrical as regards the latitudes of the zones ol 
maxima and minima. From the beginning of the year the northern polar prominences, 
which were strongly represented during 1906, practically ceased to exist, whilst the 



8 


south polar region still continued active, the whole region between — 45° and the south 
pole producing a very considerable number of large prominences. The region from 
latitude — 10°. to — 45° has been the most prolific, however, in this hemisphere ; but 
no clearly marked zones of maxima are shown. In the north, on the other hand, two 
well-defined maxima occur in the zones -j- 25° to -j- 80° and -f- 50° to -f- 55°. 

Metallic prominences were of frequent occurrence, 111 having been recorded. 
Of these, 54 were confined to the northern spot zone, and had a mean latitude of 
+15°*7, 50 were confined to the southern spot zone, with a mean latitude of — 15°-6, 
the remaining 7 were distributed in longitude in a narrow zone entirely outside the 
spot regions, the mean latitude being— 72°. The only metallic elements observed in 
these high latitude prominences were Na, Mg, and he, whilst some of the prominences 
in spot-latitudes gave, in addition, the lines of Ba and Ca, together with a considerable 
number of unidentified lines, probably including Ni, Mn, Cr, and Ti. 

Asa fall list of prominences observed is being published in the Bulletins of the 
Observatory it is only necessary to give here a few notes of the more important 
prominences of the year. 

January. — Large prominences were abundant. No less than 71 reached a 
height of about 1 minute and upwards, and of these 9 were over 2 minutes high. The 
tallest seen was on the 24th at position angle 72° and this reached a height of 210 
seconds. 

February . — Large prominences were as abundant as in January. Seventy-five 
prominences of over 1 minute in height were recorded and of these 10 were more than 
2 minutes high. The tallest was one seen on the 4th at position angle 90° which 
reached a height of 210 seconds. 

March. — Large prominences were abundant, as in previous months. There 
were 50 which were equal to or exceeding a minute in height and 80 covering 10° or 
more of the solar limb. Six were two minutes or more in height. The tallest of the 
month and perhaps the highest recorded here was photographed in Ca light on the 1 4th 
at 9 U 25“ between position angle 3° and 15°. It was 6-^- minutes high, and was probably 
eruptive as it was absent from two other photographs taken half an hour and one 
hour later. On the 20th a huge cloud, about 15U" high and overhanging 25° of the 
limb between position angles 95° and 110°, was photographed. 

April . — There were 59 prominences of 1 minute or more in height. On the 9th 
and 22nd prominences were observed extending over about 30° of the solar limb. 
On the former date, at position angle 30°. a fine prominence of a very complicated 
structure and covering nearly 20° of limb was seen, and a series of photographs 
showed that in an interval of 39 minutes it increased in height from 105" to 135". 

May. — There were as many as 87 of about or more than a minute in height. 
Four of these were 2 minutes high and two exceeded 4-| minutes. The tallest was 
290" high and was observed and photographed on the 3rd at position angle 45°. 
On May 8 a very large number of prominences covered the solar limb and almost a 
continuous series of prominences, large and small, extended from position angle 25° 
to 100°. 

June. — Owing to poor observing weather during the greater part of the month 
only 22 large prominences were recorded. The tallest was 140" high and was 
photographed on the 24th at position angle 152°. 

July . — There were 28 large prominences observed on the 19 days when obser- 
vations were possible. On the 4th, at position angle 266°, an intensely bright 
eruptive prominence was photographed which was rapidly increasing in height. It 
was 200" high at 8 h 10“ I.S.T. and about 8 m later it had attained a height of 315", 
or nearly 142,000 miles. 

August — There were only 28 large prominences observed during the month. 
The highest was about two minutes in altitude, and was photographed on the 22ud at 
position angle 343°. 

September. — There were 47 large prominences observed, of which seven were 
two minutes or more in height. The tallest recorded was two and a half minutes high, 
and was observed on the 10th at position angle 288°. 

October. — There were 39 large prominences observed, of which eight were about 
two minutes high. The tallest recorded was on the 30th and was 150" high. 



9 


November. — -Twenty-five prominences were observed in the month a minute or 
more in height. The highest was a detached cloud 180" high photographed on the 
2nd. Metallic prominences were observed on the 21st and 22nd associated with spot 
1292 referred to above. 

December. — Fifty-eight prominences of one minute or more in height were 
observed in the month. A region about latitude -f 45° West and covering more 
than 50° of longitude contained a series of prominences two minutes or more in 
height. The highest one, a cloud 170" high, was seen on the 26th. On the 5th 
there was a closely connected group of prominences occupying more than 80° near the 
east limb. There were seven metallic prominences observed during the month. 

( h ) Other Observations. 

13. Time. , — Time is determined with the transit instrument when necessary. 
The standard clock and the chronometers are compared and rated daily. 

The standard clock is also compared daily with the Madras standard clock by 
means of the signals sent at 4 p.m. over all telegraph lines in India. 

The usual time signal to the station was not given throughout the year owing to 
the failure of the Public Works Department to repair the flagstaff. A new flagstaff 
is now in course of erection and the time signal, which is much appreciated, will be 
restarted as soon as the new staff is ready. 

14. Meteorology. — Meteorological observations were carried on as in former 
years. Eye observations are made at 8 h , I0 h , and 16' 1 local mean time. Tem- 
peratures and pressure are recorded by a Bichard thermograph and barograph and 
the mean daily pressure and temperature are obtained from the traces corrected by 
reference to the eye observations. The wind direction and velocity are got from a 
Beckley anemograph placed on a tower sufficiently far from the observatory to be 
undisturbed by the buildings. 

Temperature .— The mean temperature for the whole year was 0°-4 below the 
assumed average. The only months in which there was any considerable difference 
from normal were April and August, in the former of which the temperature was l°-7 
and the latter l 0, 9 below normal. The highest shade temperature recorded was 74°-7 
on June 3, and the lowest 40 Ol 8 on January 15 and December 25. The highest 
temperature in the sun was 147° 6 on June 21, and the lowest grass minimum 19°-9 on 
January 20. ' 

Humidity . — The relative humidity was largely helow normal in May and largely 
above normal in March and April. For the whole year it was 1 per cent, above 
normal. 

Winds .— The wind velocity was above average in May, August, November, and 
December and below it in all other months. In August the excess was 102 miles per 
day and in July the defect was 68 miles per day. The highest daily records were 
809 miles on November 5 and 785 miles on August 7. 

Rain. The rainfall for the year was nearly 20 per cent, below normal. It 

was normal in March and May, in considerable excess in November, and in defect in 
all other months, the greatest defect being 4-9 inches in October. The greatest fall in 
one day was 3-63 inches on November 19. 

Cloud and sunshine .— The sunshine recorded for the year was a little above 
the normal. It was considerably in excess in January, February, and May and 
considerably in defect in August. 

The transparency of the lower atmosphere as judged by the visibility of the 
Nilgiris was much below the average. It was the lowest recorded since 1901. 

15. Seismology .“The Milne horizontal pendulum was in use throughout the 
vear and the results are given in Appendix I., but during part of the time the 
records were not quite satisfactory. This was probably owing to the fact that the 
pointof the pivot had got blunted. This has now been rectified. The number of distant 
earthquakes recorded was only 24, which is far the smallest number for any year 
since the instrument was set np. Copies of the records and of the chief seismograms 
are supplied to the British Association Committee and to others when asked for. 

3 
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16. Library- — A card catalogue of the library, 'which was begun some time ago 
but was not carried far owing to pressure of work, has been, almost completed by 
Mrs. Evershed. One hundred and fifty-one volumes were bound during the year. 

17. Publications. - Bulletins Nos. VIII. to XI. were published and distributed 
during the year, and Wo. XII. was in type at the close of the year. 

Bulletins Nos. VIII. and XI. give the observations of sunspot spectra made 
between January 1906 and February 1907. Nos. IX. and X. contain lists of 
prominences observed, from January to December 1906. No. XII. will bring the 
latter record up to the end of June 1907. 

In addition to these the following papers were published by members of tbe 
staff: — 

“ Distribution of prominences in latitude in the year 1906 from observations 
made at Xodaikunal on 156 days in the first half of the year and 105 days in the 
second half by J. Evershed.’ 5 R.A.S. M.N. LXVII., 7. 

“ The ultra-violet region in sunspot spectra”, and 

“ The spectrum of Comet 1907d (Daniel) ” by J. Evershed, E.A.S. M.N, 
LXVIIL, 1, 

“ The Weakened and Obliterated lines in the sunspot spectrum,” by 
Gh Nagaraja. A.P.J. XXVI., 3. 

18. General. —The Director-General of Observatories visited Kodaikanal and 
Madras at tbe end of January and the beginning of February. The Officiating 
Director inspected the Madras Observatory in November. The whole staff worked 
well throughout the year. 

The Director, when on leave, took part in the Paris Meeting of tbe International 
Congress for Solar Research, and then and on other occasions had an opportunity of 
discussing many points connected with the work of the Observatory with the chief 
authorities on the subject. 

KodaikAwal, C. Michie Smith, 

IStf/i February 1908. Director, JKodaikhnal and Madras Observatories. 
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II.— REPORT OF THE MADRAS OBSERYATORY FOR THE YEAR 1907. 


Staff. — Mr. R. LI. Jones went on 16 months’ leave from the 6th May and I 
took over charge from him on that date. There was no change in the permanent 
ministerial staff of the Observatory. 

Mr. S. Solomon Pillai took privilege leave for one month from the 19th April 
and again for one month from the 7th December on account of ill-health. His 
leave has since been extended by another month. On the first occasion, Mr. C. N. 
Ramaswamy Aiyangar, m.a., acted as First Assistant and on the present occasion 
Mr. A. A. Narayana Aiyar, b.a., is acting as First Assistant. 

Mr. M. G. Subrahmanyam is under orders of transfer to Bombay and his place 
will be filled by Mr. A. A. Narayana Aiyar. 

2. Time service.-— The astronomical observations made during the year were, 
as usual, solely directed to time determinations. Transits of the sun were also taken 
occasionally to check the rate of the clock when unfavourable weather prevented the 
regular star observations from being taken. 

The time gun at the Fort was fired, correctly at noon and at 8 p.m. on 709 
occasions out of 780, giving a percentage of success of 97* 1. 

The time ball at the Port office was dropped at 1 p.m. correctly on all occasions 
except four. On three of these it was dropped correctly at 2 p.m. 

The 8-hour and 16 -hour rolls were sent as in the previous years except that the 
60th seconds are now being omitted in the 8-hour rolls also from 1st October, at the 
request of the Master Attendant, Colombo. Both the 8-hour and 16-hour rolls were 
found to be not quite satisfactory, the intervals between successive seconds being 
sometimes unequal. An entirely automatic arrangement for sending the roll has been 
suggested and is now under consideration. It would, in eliminating the personal 
equation, be a distinct improvement.* 

8. Meteorological observations. — Meteorological observations were made as 
usual at 8, 10, 16 and 20 hours, local mean time. The observations of the 10 and 
1 6 hours were reduced and sent to the India Meteorological Office, Alipore, on 
Form F. The original method of observing the movement of clouds was discontinued 
from the 1st March, from which date the present method, personally explained by 
Mr. J. H. Field, Imperial Meteorologist, has been used. 

Besides the ordinary weather messages, special storm observations were sent on 
one occasion to Simla and on 138 occasions to Calcutta. 

The tabulation of the traces of the Barograph, Thermograph and Anemograph at 
Madras and of the Anemograph at Dodabetta are up to date. 

4. Buildings. — Ordinary repairs to the buildings were made during the year. 
The dome of the 8-inch equatorial, which is worn out, has not yet been replaced by 
a new one, but money for a new dome has been provided in the budget for next year. 

5- Instruments. — The following is the list of instruments at the Madras 
Observatory on the 31st December 1907 : — 


(a) Astronomical. 

Eight-inch Equatorial Telescope — Troughton & Simms. 
Sidereal Clock — Haswall. 

„ Dent No. 1408. 

„ S. Riefler No. 61. 

Mean Time Clock with galvanometer — Shepherd & Sons. 
Meridian Circle — Troughton & Simms. 

Mean Time Clock — J. Monk. 

Mean Time Chronometer — V. Kullberg 5394. 

» „ 6644. 

„ Parkinson & Erodsham 2352. 

Portable Transit Instrument — Dolland. 


JtL 


* The final signal at 16h is sent by the clock and is not affected by the personal equation of the sender. 


C.M& 



12 


Portable Telescope with, stand. 

Tape Chronograph — It. Fuess. 

Relay for use with the Chronograph — Siemens. 

(61 Meteorological. 

Richard’s Barograph — No. .10 L. Casella. 

Richard’s Thermograph — No. 3618 L. Casella. 

Beckley’s Anemograph — Adie. 

Sunshine Recorder — No. 149 L. Casella. 

Anemoscope— P. Orr & Sons. 

Nephoscopo — Mona. Jules Daboscq & Ph. Pellin. 

Barometer, Fortin’s — 1771 L. Casella. 

Barometer, Fortin’s — 725 L. Casella (spare). 

Barometer, Fortin’s — 1420 L. Casella (spare). 

Dry bulb thermometer — No. 94221 L. Casella. 

Dry bulb thermometer — No. 38037 Negretti & Zambra (spare). 

"Wot bulb thermometer — No. 94219 L. Casella. 

Vet bulb thermometer- — No. 38037 Negretti and Zambra (spare). 

Dry maximum thermometer — No. 8581 Negretti and Zambra. 

Dry minimum thermometer — No. 69047 L. Casella. 

Vet minimum thermometer — No. 91753 Negretti & Zambra. 

Sun maximum thermometer — No. 10479 Negretti & Zambra. 

GrasB minimum thermometer — No. 3377 Negretti & Zambra. 

Raingaugo (8" diameter) — No. 1042 Negretti & Zambra. 

Measure glass for above. 

Raingaugo (5* diameter). 

Measure glass for above. 

The Chronograph which was sent out with two connections imperfectly insulated 
was put in order’ and brought into use for transit work from the 29th August. The 
Richer Clock has been keeping a steady rate, the variation between the maximum 
and minimum daily rate throughout the year being only 0-31 seconds. Towards the 
end of the year the catgut cord of the Riefler Clock was replaced by a silk one, the 
movement was cleaned and oiled, and the aneroid was adjusted. Almost immedi- 
ately afterwards the second-beats were found to be of unequal length, which 
necessitated the opening of the clock again for adjustment. 

The Acting Director, Kodaikanal and Madras Observatories, visited the Madras 
Observatory in November and cleaned the ohject-glassof the Equatorial and the wires 
of the Meridian Circle. 

6. Weather Summary. — The following is a summary >i the meteorological 
conditions at Madras during the year 1907 

Pressure. — The atmospheric pressure was above normal in March, April, May, 
September and October, and below normal in the other months of the year. The 
greatest excess was 0-020 inches in April and the greatest defect was 0-031 inches in 
November. The highest pressure recorded was 30-098 inches on December 29, the 
lowest pressure was 29*518 inches on July 25. 

Temperature. — The mean temperature of the air was normal in January and 
December, and above normal in all the other months except April, when it was below 
normal. The maximum in the shade was above normal in March, May, June, July, 
August and September and below normal in the other six months, the greatest excess 
being 4 0, 3 F. in May and the greatest defect being 1°*5 F. in November. The minimum 
in the shade was normal in May, below normal in January, April, and December, 
and above in the remaining months of the year; that on grass was normal in April 
and above normal in the other 11 months. The maximum in the snn was below 
normal throughout the year, the greatest defect being 12°-4F. in November. The 
highest temperature in the sun was 151° 2D. on August 27, and that in the shade was 
109 o, 0 F, on May 24. On January 31, the lowest temperature in the shade (59°*SF.) 
and on grass (55°*2F) occurred. 

Humidity. — The humidity was below normal in May, June, and August, and 
above in all the other months. The lowest percentage was 29 on October 16. 

Wind. — The wind direction was normal in January, May, and July. It was more 
northerly in October and December, more easterly in March, April, and November, 
more 'Southerly in February and September, and more westerly in June and August., 
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The wind velocity was above normal in March, August, and November, and below 
normal in the remaining months, the greatest deficiency in the mean daily velocity 
being 46 miles per diem in May. 

Cloud . — The percentage of cloud was in slight excess in April and November 
and in defect in all the other months. 

Sunshine . — The percentage of bright sunshine was above normal in July and 
September and below normal in the remaining months. The greatest defect was 16*5 
in November. There were 2,234'6 hours of bright sunshine during the year. 

'Rainfall . — The rainfall was above the average in June, October, November, and 
December, and below in the other eight months. The greatest defect was 4-40 inches 
in September, the fall in the month being only 7 per cent, of the average amount. 
The rainfall from the 15th October to the end of the year was 24-99 inches against 
an average of 26-00 inches. The total rainfall for the year was 44-68 inches — 4-34 
inches below the normal. The greatest fall on a single day was 5-06 inches on 
October 2. 

Storm . — A cyclone of moderate intensity, which formed in the Andaman Sea, 
crossed the Madras Coast between Madras and Nellore on the afternoon of the 26th' 
November. The rainfall received on that day was 3-18 inches. 

R. Littiehailes, 
Officiating Deputy Director. 


Madras Observatory, 
18#A January 1908. 


4 
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Appendix I. 


Kodaikanal Observatory Seismological Kecords in 1907. 


No 

Pate. 

FT. 

Commence 

Q-.M-T. 

L.W. 

Commence 

Ct.M.T, 

Maxima 

Gr.M.T. 

End 

Gr.M.T. 

Max. Ainp. 

Duration. 

Remarks 


1907. 


It . M . 

It. 

M. 

H. 

M, 

It. M. 

MM. " 

it. 

M. 


a 

Jan, 

2 

, , 

12 15*8 

12 

24*9 

12 

36*4 

13 

50 

0*6 0*3 

1 

34 









13 

15*6 



0*5 0*3 




2 


4 


No. P. Ta. 

5 

23*8 

5 

30*2 

8 

34 


3 

10* 









5 

41*2 







3 


4 


0 50*5? 

10 

5*0 

10 

9*0 

10 

35 

0*6 0*8 

0 

44 


4 


8 


5 40*9 

6 

3*8 

6 

12*0 

7 

7 

0*7 0*3 

0 

44 


5 

Feb, 

3 


Kg. P. Ts. 

19 

66*7 

19 

67-7 

20 

37 

0“4 0*2 

0 

40 


6 

Mar. 

20 


20 53 '6 

21 

3*1 

*21 

4*1 

21 

57 

1-0 0*54 

1 

03 

JBitlis. 

7 


31 


No. P. Te. 

22 

24*2 

22 

25*2 

23 

12 

0*6 0*27 

0 

48 


8 

Apr. 

13 


Do. 

18 

48*9 

18 

51*0 

19 

54 

0*6 0*27 

1 

05 


1) 


16 


6 30*0 

7 

32*9 

7 

42*1 

8 

28 

2*1 1*14 

1 

58 

Mexico 

10 


18 


21 9*0 

21 

26*9 

21 

32*6 

22 

23 

1-6 0-77 

1 

14 









21 

39*2 



1*5 0*72 




n 


10 


0 0*8 

0 

20*2 

0 

25*3 

1 

25 

1*95 0*94 

1 

24 


12 


26 


19 18-6 

19 

24*1 

19 

25*8 

19 

40 

0*75 0 32 

0 

22 


18 

May 

25 


Ti 0*2 

12 

24-3 

12 

26*4 

12 

41 

0-25 0-12 

0 

41 


U 


25 


14 18*2 | 

14 

29*0 

14 

29*5 

14 

48 

0*50 0*24 

0 

30 


There were some 

very small tremors on May 31 at 13h 12m. on June 1st from lOh to 

lOli 3 Om and 

also on J une 24 — 

maximum at 16 h 

36m (G.M.T) 











15 

hi no 

25 

. • 

18 2*5 i 

18 

9*0 l 

18 

10*2 

18 

69 

1*5 0*68 

0 

57 


16 

Sopt. 

2 

.. 

16 lt'7? 1 

16 

17*5 

16 

18*1 

18 

07 

0-5 0*3 

1 

52 


16a 


6 

# * 

Small 

Tremors 

23 

03 

and 


23h 29m 

Ending at 














23h 40m 


17 Dot. 

4 


10 39*2 

10 

43*3 

10 

45*3 

11 

16 

2*4 0*9 

0 

37 


17a 


6 


Small 

Tremors 

From 

3 

56 

to 4h 01m 

. . 



17b 


11 


. . 

Do. 



15 

15 

to 15h 32m 

.. 



18 


21 


4 34-0 

4 

36*0 


? 

6 

37 

? 

2 

03 

Poona wont to one 















side. 

1# 


27 


6 28? 

5 

32*2 

5 

32*8 

5 

47 

2*2 0-9 

0 

10 

Sheet marked at 















5h 21m. 

19a 

Nov* 

12 


Small 

Tremors 

From 

8 

06 

to 8 16 




19b 


1$ 




Do. 


. . 

22 

20 

to 22 41 

.. 



20 


21 


20 09*0 

*20 

13*0 

20 

15*0 

21 

20 

4*5 2*2 

1 

11 

Karadagn. 

21 


22 


No. P. .1 s. 

6 

170 

6 

ISO 

6 

32 

0*8 0*4 

0 

15 


n 

Bee. 

5 


12 48*0 

12 

53*2 

12 

67*8 

13 

16 

0-5 0*2 

0 

28 


23 


15 . 


No. P. Tb. 

17 

54*8 

17 

55*9 

18 

54 

0*4 0*2 

0 

59 

Many small maxi- 

24 


30 


5 67-2 

6 

06*0 

1 6 

08*0 






ma. 








1 7 

13*0 

7 

38 

0*5 0*2 

1 

41 



# Several very large maxima reaching to at least 2 fimm- largest uncertain. Sheet changed at 6h 46m (GLM.T.). 




Appendix II. 

Latitude— 10® 13* 60* N, ___ — __ Height of barometer oistern above 

Longitude — 5 h 09™ 52* E. sea level 7,688 feet. 

Mean monthly and annual Meteorological Results at the Kodaikdnal Observatory in 1907. 
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Appendix IV. 


Kodai canal Mean Hourly Bright Sunshine for the vear 1907. 


Month . 






Hours, 







f ~ 

Kemarke. 


6-7 j 

! 

7-3 

8.9 

9-10 

10-11 

11-12 

12-13 

13-1* 

14-16 

15-16 | 

16-17 

17-18 

18-19 

January 

i 

0*13 ; 

0-75 

0*86 

0*88 

0*85 

0*89 

0*87 

0*85 

0*71 

0-62 

0*51 

0-10 



February 

*18 

*92 

1*00 

1-00 

1*00 

•98 

*96 

•76 

*72 

•62 

•53 

*21 



March 

*3: 

•95 

*08 

*96 

•94 

•86 

*69 

•59 

*45 

*37 

•44 

*35 



April , , 

*14 i 

•70 

*83 

*87 

•84 

•81 

*74 

■63 1 

-J 

*35 

*25 

*09 



May 

*30 1 

•76 

*84' 

*93 

•89 

•89 

*73 

*61 

■50 

*45 

•35 

•14 



June . . 

•14 ? 

*46 ! 

i 

*58 

*56 

•53 

•46 

*43 

•41 

*24 1 

*26 

•26 

•10 



July . . 

•11 ! 

*42 j 

*48 

*45 

*45 

•36 

*26 

*25 ! 

*26 

*17 

*06 

*02 



August 

•°«! 

*26 j 

| *37 

40 

-38 

*30 

*23 

*15 

•08 

*06 

•03 

•01 



September . . 

i 

f 

*67 

1 

; *72 

! 

*63 

*59 

•49 

*36 

*21 

•22 

*22 

*20 

•06 



October 

.. | 

•33 

*66 

•66 

•54 

*47 

•32 

30 

•21 

•29 

•19 

•03 



"November . , ; 

*07 * 

*30 

| '45 

*60 

*64 

*46 

*40 

•39 

•33 

*31 

•22 

! -oi 



December , . j 

! *07 

*64 

•70 

1 '77 

*85 

*81 

*77 

•77 

•68 

*61 

*46 

| -03 



Moan . . ! 

! 0*13 | 

0-58 

1 

0-70 

0*72 

0-70 

0-66 

0-66 

0*d9 

0*40 

0*36 

0*29 

1 

010 




Appendix V. 


Number of days in oach month on which the Nilgiris were visible in 1907. 


1 

Month. 

j 

Very clear. 

Visible, 

Just visible. 

Tops only 
visible. 

Total. 

January 


11 

4 

3 

18 

February 

•* 

5 

4 

2 

11 

Maroh 

.. 

1 

5 

1 

7 

April 

2 

2 

10 

l 

15 

May *. . . . . 

.* 


1 


1 

June . , 

6 

2 

2 


10 

July 

3 

3 

4 


10 

August 

2 

5 


! - 

7 

September 

11 

4 

6 

, 

21 

October 

4 

1 

5 

. . 

10 

November 

2 

5 

1 3 

4 

H 

December . . ■ 

3 

5 

9 

3 

20 

Total .. 

33 

44 

53 

14 

144 


5 
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Appendix VIII. 


Amtbaot of the mean meteorological condition of Madras in the year 1907 compared with the- 

average of past years. 


Mean values of 


1907. 


Difference from 


Average. 


Reduced atmospheric pressure 
Temperature of air 

Do, of evaporation. 
Percentage of humidity 
Greatest solar heat in. vacuo 
Maximum in shade 
Minimum in shade 
Do. on grass 

Rainfall in inches on 88 days . 
General direction of wind 
Daily velocity in miles . . 
Percenta ge of cloudy sky 

Do. of bright sunshine . 


29*856 

0*008 below. 

29*864 

81*9 

0*8 above. 

81*1 

75*6 

‘•i 

74*5 

n 

2 

72 

134*9 

4*8 below. 

139*7 

91*4 

0*6 above. 

90*8 

75-0 

0-3 „ ! 

74*7 

73-0 

1-1 

71*9 

44' 68 

4*34 below. 

49 *C 

S.E. hy E. 

1 point E. 

8.F 

158 

f 

13 below. ; 

171 

42 

! 

7 „ | 

4 

50'7 

M - I 

'4 


Duration and quantity of the wind from different points. 


From 

Hours. 

Milos. 

Prom 

Hours. 

Miles. 

Prom 

Hours. 

Miles. 

Prom | 

H ««. 

1 Miles. 

f 

North 

1 

| 

248 ! 

1,610 

| 

i 

j East 

271 

1,420 

Sooth 

106 

826 

West 

J 

’310 

2,813 

KT. by E. . . 

190 

1,261 

E. try* S. .. 

i 

339 

; 

1,738 

S. hy W. . . 

165 

1,089 

W. hy N , , 

,/ 255 

i 

• 2,304 

N.JET.E. .. 

353 j 

1 

2,227 

E.8.E. . . 

386 

1,887 

B.S.W. . . | 

148 

1,026 

: W.JN.W. . 

10m 

3 

1 937 

KTJS. by N. . . 

488 | 

i 

3,273 

S.E. by E. 

619 

3,542 

S.W. by 8. 

173 

1,226 

N\\V. |,y (. 

90 

542 

M.E. 

342 i 

I 

2,268 

S.E. 

756 

4,755 

S.W. 

165 

1,146 ! 

S.W. . 

66 

*; 403 

N,E, by E. 

258 | 

1,673 

S.E. by S. 

j 

643 

4,215 

S.W. by W. 

197 

1,362 

N.VV. bjN. 

120 

i 

| 786 

E.N.E. 

228 j 

1,810 

8.S.E. .. 

229 

1,727 

W.S.'W. .. 

284 

1,843 j 

K.N.W . . 

114 

j 

j 860 

E. by N*. . . 

406 ! 

i 

2,234 

8. by E. .. 

126 

1,027 

W.byS. .. 

396 

i 

3,234 

N. by IT.. . 

179 

j 1,199 


There were 116 calm hoars during the year. The result a nf 
mmO,™ .. represented by a E.S.E. wjf blowing with , nnT™ My 


to the above 
24 milee. 
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Appendix XU. 


Madkas Observatory. — Wind, cloud, aud bright sunshine, 1907 . 


Mouth. 

Wind resultant. 


Clouds (0 — 

10). 


Bright sunshine. 

. 

Velocity, 

Direction. 

8 H. 

10 H. 

16 H. 

20 H. 

Mean. 

Average 

per 

day. 

Greatest 
number 
of hours 
in a 
day. 


MILKS. 







HOUE8. 


January 

121 

N.E. 

2*6 

2-8 

2*2 

1*2 

2-8 

7*6 

9*1 

February 

101 

B. by 8. 

1*6 

3*0 

2*0 

1*2 

2*0 

8*9 

10-0 

March 

124 

S.E. by E. 

2*8 

3*8 

1*6 

1*2 

2*3 

8*4 

10*5 

April 

m 

S.E. by E. 

4*2 

4*1 

3*3 

2*0 

3-4 

8*5 

11*0 

May 

121 

S. by E. 

2*9 

*2*5 

3*5 

2*0 j 

2*8 

7*3 

9*0 

Juno 

100 

S. W. by W. 

5*3 

6*2 

6*6 

5*3 

i 

5*6 

4*1 

7*3 

J uiy . , 

97 

s.w. 

6*5 

6*3 

6*0 

4*9 

5-9 

4 *3 

8*2 

August . . 

130 

w.s.w. 

5*9 

6*3 

7*7 . 

6*5 

i 

,4 | 

3*8 

8*0 

September 

38 

8- ^ 

6*0 

4*7 

5*6 

3*1) 

| 

4*6 | 

5*9 

10*6 

October , , 

63 

N.N.E. 

4*7 

5*6 

6*4 

4*1 

S 

| 5-1 1 

\ 

5*3 

10"* 3 

N 7 ovember 

96 

N\N.E. 

6*6 

6*5 

6*3 

5*3 

1 

0*2 ! 

4*1 

8*5 

December 

144 

N. by E. 

4*2 

4*4 

3*8 

3*2 

8*9 j 

5*6 

8*2 

Annual . . 

24 

B.S.B. 

4*4 

4*5 

4*6 

3*3 

* ! 

4*2 | 

i 

6*2 

9*2 



25 


X 

H 

•v-4 

r ZS 

a> 

fk 

fk 

< 


■h- 

O 

05 


Es -S 
® .S3 
C) o 


43 • <X> 
t© d a 
’£ 

cq 1/2 ® 


I" £ 

5 


*3 


P 

* 


a 

< 


TS 

d 


pq 



tOcOUC-Hl>W©Ma*-HTHOO© 

1# 


5b<»TH^cbbsoo»--‘^cboiao 

COtOC^JMSCONNNN**© 

^—9 

crJ 

^dHCO^CROHNHHCC 

© 

PS 

p 

0 

« 

■TH3arH»bci) , ~tC : lO0vb , >sH(Clr^ 

CO ■•ifC c£> »,q CIS| d cO H Jr*» © d !>■ 
C^CICNCKNHhH-iH-H 

co 

c® 

cb 

CQ 

H 

M 

O 

0O©W^O0©O5»#©HClP 

GSIC^ClOTCllO^PcD^Ma^CO 

Cl 



b 

00 * *CS! • OS — ptOpiOJN 
• * • HH HH 

CO 

00 

CO 

M 

r-H ci ©©oocseocoos 

<— 1 rH OO CO © CM 00 H tH 

CO 

to 

W 

© 

g 

0 . . © l Cl cl HH © P-t to to 

^H rH 

xH 

-+t 


^ • fxi 03 * OQ cb ^ * 

CO Sd S ^ 

H 

►* 

r© 

1 f 4 

m 

W 

H 

fc 

vfS © © CN *j 0 © © ■““' CJD HO tH tH 

H H rH (M CM Cl r-H 

rH 

tH 

CO 

JC^Ol00«»rHC100tOi-H©JC>.rH 

COrHW3M:00©l>.00'^C%tO© 

rH rH rH H rH rH rH H rH iH rH rH 

8QI 





OOJt^*aO|>d 00 l-roi^-osroio 

© 

’ 

CO -HI © HOlOt'-l'-COMHO 
©CO/MM>NN»-NNI>CC) 

cb 

!>• 


to 10 co co qo »h c-i © © a* © *o 

© 

° 

C»iiCCO©rHt^cboO©l^.vbc» 

cooocxihhcocooohcicc^ 

rH rH rH iH rH rH rH rH rH rH rH rH 

xH 

00 

B 

s 

00 HH CO 00 © OS i'- * a rH © © 

c»t»JCHjr«*co©cocofc-**oooooo 

rH 

w 

I 0 



«5 

a 

© rH 00 © CO 00 10 CO 1© OS >kO © 

OO Id © 00 VO 00 rHHOOUbnO 

CO t- 00 OO 00 JC- 00 00 00 00 00 t- 

C© 

0 

00 

Q 

M 

© 

© 


sp rH H* CN Cl 00 1-- DO ° (>1 © 01 


0 

CO 00 CN «.b »ifc CO po tfC H* 01 00 

C© CO I s — l>» lt>* IN* t>> !>• t'w |>* Jf*» CO 

cb 

t-~ 


CO Cl Tt< <p OO rH |H O CO © fcO r-r 

<n> 

& 

© CN lO OO OD l> b- V'- (JO to H rH 
t-* t s » t^r .IN |>» JO» IN> |>* Jr-- |>- Jt*» !>• 

V© 

JC- 


rH 00 03 05 CO CO Cl Ol 00 t~ "H 

xH 

0 

» ■“ JO* to kO rH cb 1- 00 t>- OD © bo 
HHHH ^ -HHHHrtHH 

cb 


05 xH Cp 00 'O t>- r~» 05 M OO H 

© 


'O CO CO to O H lb 00 T- CQ © ■ 

•so <x> i> » 00 00 

»b 

1» 


05 CM |>» -rH rH H © OS © CO WO 00 

tH 


00 to as c» 01 © rb c© »b ao oo 

OOOOOOOJ©©©03©OOQO°0 

© 


•^^r~tlOl©J C >.U : aCO©rHJC<MO 

© 


W9 £■» CO 00 W kb 1© 4 h rH *> kb 

l>-r-OOoO OOOOOOOOQOCJOJC-i> 

rH 

CO 

m 

W 

W 

D 

■ S 

|flr-lfl»'-NC0w®6OS»*0© 

HdOlMHClHCO^HOH 

rH rH rH rH rH rH rH rH rH tH rH rH 

© 

Cl 

rH 

0 

m 

NCUCUCOOCOIOHIHCOM© 

HK QO H< 05 VO 
©©©ooa>co©jc^-i^.oooo© 

5p 

CO 

00 

g 

05 * * 

(M 

© 

(N 


tg- J J| 

& l-P § li J© ^ a 

3 ® yS 3 3 S §<tj O ® 

-& |aq ^ <j J53 hs h® <3 OO O {23 Q 


J> 

O 

03 


fr 

1 

£ 

CD 

80 

rQ 

0 
00 

1 

cci 

CD 

3 

Is 


no 

fH 

o 

o 

CD 

M 

r-H 

«S 

o 

'rH 

&0 

5 

O 

ht 

o 

CD 

H-=> 

CD 

hh 

rd 

>> 

i 1 ■ '■< 

£ 

o 


W 

a 

w 

P3 

H 

N 


•S 

*£■5 

PCS 


-d 

.a 

£ 


CD ,«S 

p hh 

e? 


i? 

o 

1-3 


jd 

to 

s 


OOHiOHHMOOb* 


C 5 H !Oco«jM«Hooooir* 

<£>*"- W©,HC«Oar~»aacO*>© 


g 


J 

« 

s 


(s - 


0 

cci 

H 


0 


•S 

IS 

H 1 

rS ' 

ty) 

g * 

CO 

5 




-4-J 

30 

<D 

1 

tf 

0 

p 

w 

Kd 

43 1 


T* ! 

43 

"o 

1 
; Ed 

0 


! Hd 


43 

*3 

M 

Q 


I 

a 

o 

u 

cc 

ffl 


P 

o 

>1 


A 

to 

S 


to 

p 

03 

Pd 


► 

o 

A 


A 

JbC 

s 


os oo x# 


Ol W (O tf» N H 


©rHG 5 aocO'Hi>-iH I HC<ico*jp 

COIMOrt 00 1© OO xH OS 00 rH 05 
Cl»HC*C 4 ©l(>lO*C*,HrH 00 <C» 


Hro ^ h © us os n o~q*t ^ us 

00 rH rtH ^ H h 


^ t T i ? < ’f co xH © © cs © 

XO © (Cl 05 ©1 CD Cl Cl rn OO xH 00 
lQkOCOCOlNN^-JNNOCOkO 


0 ©x*<t*<OOx*WCOI>©C©C' 1 C© 
HWCid oihNmh !-( 


TO©IO©CO«OIi 002 |I>-tHOO(CO 

^^^^©cbflor^osibooo 

coxfrxHx^HtxtfxHlOxHxttcO'TH 

HHH-iHtH HHH-iHH 


IS CCCOCXJcWCOli^^T-tXOOOO 

"l CSCM oi « H HHH 


E I,— CO CO to CO r-i t£> j>. CM CM 4>* 
pjj OUC'^kJDPOCOOOOO' 4 <C<KCC>'-!j« 


jH OO x* Cl © x* rH C0 © up vn 4® 

OOr- HHOIOJhHHH 


U 3 '+^OOM 5 f 0 OJH © CO © Jc— 
0> CO k.O © H iH *~H P N O M 6 
IO t© CO 1 — JKn* |>. Jr*. jfw |fv» jf>» i »0 fn 


£ 


00 CM .h xH Cft h -tH xH xH 1,0 


OtOCHtOCOOSO^COtHOOOO 
O* ;5 S£ r* SP ^ <b ci ih >b Ph 


^ 31 £3 2 ° 0,4 

CnI Cl CM CO <Nt r(M Hri 


US OS « — I Tt< CD CD OO © t© CO xH OO 
CO rH vb *> Q> *> © <H © © |>« (*£> 
OOCDffiOJO© © © © os 00 00 


rH 00 rH 05 tO © CO J>» 4© Cl CO C© 
00 |H CM CD CO CO ©ooeoip-oo 
Cl <N 0O OSdCOCOClCSCOM CM 


IN- xH CO © CO *© 




05 to «3 OO 


=OCR»rHCSl 

00 CO «0»0101jO»0<0©©00 


2^ 


O'cHHHIXMOOIMOOHtHC 

COCacOOSlO^O^iOrHOCSlC 

©©©©OOCOOO©©©©< 


et| 

gg^ 


ob p**r? _4 

III I 


,?s- 


® 5 ? fe 

s lll 


on w sc a 

a S:S^J 25 &«|s 

i-s^a-aj^hji-.-nJcQOlZiQ 



KODAIKANAL A¥D MADRAS OBSERVATORIES. 


REPORT FOR THE TEAR 1908. 


CONTTEKTS. 


I. — KodaikAnal Observatory. 

1. Staff .. .. i 

2* Distribution of work . . , , 1 

8. Buildings and grounds * 1 

4. Instruments . . * . . . , . . . . . . . . . „ . . , 2: 

5. Solar observations, table of , . 2 

6. Photographs of the sun 4 

7. Observations of sunspots * „ , , 4 

8. Sunspot spectra . . . . . . . . . 4 

9. General spectroscopic work . , * * « . 4 

10. Prominences 5 

11. Spectrolieliograms * It , . 5 

12. Solar radiation ,, . . 5 

13. Summary of results— Sunspots ,, . . .. .. , . . , .. 6 

14. Do. Prominences . „ » . . f . , , . * . . , 7 

15. Time *. 10' 

16. Meteorology . - , . . . . . . . - . * . , 10 

17. Seismology . . . . . . - * . * . . , , 10 

18* Library • . . . . . 11 

19. Publications * . - * .. . . * . ..11 

20. General . . . . . . . . . . - . - . . * . . * . • * . 11 

H. — Madras Observatory. 

1. Staff 12 

2. Time service .. . . . . .« . . . . • • •* .. 12 

8. Meteorological observations . . . . . . • * . . 12 

4. Buildings . « 12' 

5. Instruments * . . , . . . . * . . . . • . . * - * . 12 

6. Weather summary .. 13 


Appendix: I. —Seismometer records, KodaiMnal .. .. . . . ♦ ..15 

„ IT. — Extreme and mean monthly and annual meteorological results, 


Kodaildaal 16 

III. — Mean hourly wind velocity, KodaMnal „ . 17 

IV. — Mean hourly bright sunshine, Kodaildnal . - . . * * . . 18 

V. — Visibility of Nilgiris for clearness of atmosphere * . „ • . . 18 

VI. — Extreme and mean monthly and annual meteorological results, 

Periyakulam . . . * 19 

VII. — Ahnormals from the monthly means, Madras . . . . . . 29 

VIII- — Abstract of the mean meteorological condition of Madras . . . . 21 

IX.— "Number of hours of wind from each point, Madras • . : , . . 22 

X. — Number of miles of wind from each point, Madras „ . . ♦ * . 23 

XL — Number of inches of rain from each point, Madras 24 

XII. — Wind, cloud, and bright sunshine, Madras * . . • , . . . 25 

XIII. — Extreme and mean monthly and annual meteorological results, 

Madras . . . . . . . . . . « . . « » 26 



IODi.II ANIL AW MADRAS DESERT ATOEIES. 


L— REPORT OF THE KOHAIEAFAL OBSERYATORY FOR 

THE YEAR 1908. 


1- Staff. — The staff of the Observatory on the 31st December 1908 was as 
follows : — ' 


Director 

Assistant Director . , 

First Assistant 

Second. Assistant (Acting First 
Assistant). 

Third Assistant (Acting Second 
Assistant) 

Acting Third Assistant 
Fourth Assistant 
Writer 

Photographic Assistant 



C. Michie Smith, IB .Sc. 

•I. Evershed. 

E. Y. Sivarama Aiyar, m. a.. (on leave). 
S. Sitarama, Aiyar, b.a. 

<x. Fagaraja Aiyar. 

A. Y. Subrahmanya Aiyar, b.a. 

S. Balasundaram Aiyar. 

L. F. Erishnaswami Aiyar. 

E. Erishna Aiyar. 


The Director returned from furlough and took charge on X an u ary 2. The first 
assistant went, on July 20, on combined privilege leave and leave on medical 
certificate for 6 months and 23 days. The second and third assistants are acting as 
first and second assistants respectively, while the post of third assistant has been 
filled by A. Y. Suhrahmanya Aiyar, b.a. The acting first assistant was on privilege 
leave for 41 days from September 2 1 and the acting second assistant is on two 
months’ privilege leave from November 11. 

The subordinate staff consists of a book-binder, a book-binder’s boy, a mechanic, 
five peons, a boy peon for the dark room, and two lasears. 

2. Distribution of work. — The Director is in charge of the 10-foot spectro- 
graph and. the pyrheliometer ; the Assistant, Director is in charge of the speetrohelio- 
graph and associated instruments. The first, second, and third assistants are in 
charge of the work with the Cooke equatorial (spectroscopic), the Lerebonr and 
Secretan equatorial (visual), the photoheliograph, the transit instrument, and th.e 
seismometer They have also to do the astronomical computing and the preparation 
of the observations for the press. The fourth assistant has charge of the clock 
comparisons and, with the help of the writer, is responsible for the whole of the 
meteorological work. The writer is responsible for the accounts, correspondence, 
and all office records. The photographic assistant has charge of most of the photo- 
graphic developing, printing, etc. 

3. Buildings and grounds — («) Spectroheliograph luilding . — The roof of 
this building has giveu some trouble from leaking and it has been resolved to cover 
it with xu.beroi"d. Part of the work had been done by the close of the year. The 
moving roof has now been fitted up with winches by which it is easily opened and 
closed by one man. 

(h) The aeromotor having been repaired was re-erected in August and has 
worked well. 

(c) The new flagstaff referred to in the last report was erected in April. 

(e?) The grounds have been maintained in fair order during the year hut some 
damage was done to them by a grass fire in February. The fire earne from outside, 
driven by a strong wind, and though the fire lines were in good order and every 



available man was employed in fighting it, it leaped the fire line and spread 
rapidly over some 50 acres of the compound. Fortunately it was possible to save the 
greater part of the plantations so that the actual damage done was not great:. This 
year the fire lines have been widened in parts and some new lines are being cut. 
The fire swept close past the spectroheliograph house on the east side leaving a large 
area of blackened soil close at hand. The effect of this on the steadiness of the solar 
image was very marked and the time of best seeing in the morning was greatly 
reduced. Some showers of rain fell a few days after the fire, and within three 
weeks the grass had sprung up thickly and normal conditions were nearly restored. 

4. Instruments. — The following are the principal instruments belonging to 
the Observatory or in use at the present time : — 


the ( )[>aervaf ory 
property of the 


Six-inch Cooke equatorial. 

Sii-ineh Lerebour and Secretan equatorial remounted by Grubb with a live-inch Grubb 
portrait lens of 86 inches focus attached. 

Spectrograph I— consisting of slit, collimator lens of 4 or 7 foot .foeiw, ti-iuoh parabolic 
grating, and camera tube without lens. Used in connection with an 1 1 -inch polsr 
siderostat* and 6 -inch Grubb lens of 40 feet focus. 

A rhomb with ends cut at 45° mounted on a graduated circle can bo placed in front 
oi the slit so as to enable any part of tbo limb to bo brought on to the Blit. 
Spectrograph II— consisting of slit, collimator leas of 3 feet .focus, 3-inch plant, 
grating and camera lens of 7 feet focus. Used in connection with the vlinlh 
photo-visual lens of the spectroheliograph. 

SpectrohehQgraph— with 18 -inch siderostat and 1 2-inch Cooke photo vim ml lens of 
20 feet focus, by the Cambridge Scientific Instrument Company 
An auxiliary spectroheliograph attached to the above, made 'in 
workshop. 

81 wVof India inStrUm6nt ellroao « ra P h ’ formerly the 

Six- prism table spectroscope — Uilger. 

Photoheliograph Dallmeyer No. 4. 

Theodolite, six-inch — Cooke. 

Kt° t0the0d0liteS by Steialieil; for oload photography. 

- •“I"'* ** >. y > 

Uo. Shelton. 

Mean time Chronometer 6299. 

Sidereal chronometer, Kullberg 6134. 

Tape chronograph, Uuess. 

Micrometer for measuring spectrum photographs, Hilvcc 

» 

Buchanan s solar calorimeter. 

Induction coil with necessary adjuncts, 
omall polar siderostat. 

Universal instrument. 

iM ‘” ln9nfa ' lwosr.pl, and tUnuo- 

‘ un ‘“ s ,atteb7 Mtssis ' °“ k ° & s <”*- 

-An 18 -inch ooneaye mirror bv T-Tpnuv t> • -u i 
.Director has been mounted in the spectroheliograph 1° th ? Assistaat 

work and for large scale photographs of sunspots.^ P °° m * or Jt neral spectrum 


OBSERVATIONS. 


V / * «• 1 OJLUB* 

made. The number of days oaThie^ observations 116 8 ° lar ° b9ervations that were 

was nearly the same as in the previous year The mo^ P 0S9lfale ^nder each head 
mormal was the exceptionally fine weather in Novem W 8taakln S divergence from 
•observations were possible on 27 days. There i whea prominence 

aolar observations were possible. 6 20 in ttie year on which me 
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Solar Observations in 1908. 
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Solar Observations — Abstract. 


1908. 
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6- Photographs of the sun with the Dallmeyer photoheliograph were taken 
on 388 days, as against 339 in 1907. The worst month for this work was October 
when six days wore missed. Twelve solar negatives for 1908, 3 for 1907 and 30 for 
1906 were sent to Greenwich to fill in the gaps in the Greenwich and Dehra Dun 
series of daily photographs. Double exposures are now taken twice a month for 
determining the error of orientation of the solar photographs. Formerly this error 
was determined by actual measurements made on the ground glass and these deter- 
minations were probably equally accurate, but there are certain advantages in the 
permanent record. The chief drawback is that the want of rigidity in the mounting 
of the instrument renders it somewhat difficult to obtain tbe two exposures without 
shaking tbe telescope. 

Tests of the object glass of the photoheliograph show that it is not altogether 
suitably corrected, and during part of the year a new object glass, which was got for 
the spectrograph, was used. It is proposed to apply for a new instrument of more 
modern design. 

A. number of large-scale pb otographs of individual spots have been taken both 
with the 20 -foot lens and the 40-foot lens. Some of these show great detail in the 
spot structure. ° 

7. Observations of sunspots —The sun is examined for spots and faculae 
every morning when the weather permits. The sun’s image is projected on an 8-inch 
disc and the positions of spots and faculae are marked on it. In previous years and 
up to April 30 of the year under report this disc was blank except for the north-south 
and east-west lines, but the discs in use since that date have lines of solar latitude 
and longitude printed on them. The discs are printed by the cyanotype process 
from negatives made from the large drawings prepared by Father R. de Beaurepaire. 
These were drawn for differences of half a degree in the latitude of the sun’s centre 
and consequently the positions of spots can be obtained by inspection with consider- 
able accuracy. 

8- Sunspot spectra. — («) Visual— This work is done in accordance with the 
suggestions issued by the Committee of the International Union for Solar Research. 
It includes the comparison of the spot spectrum with Hale’s provisional photographic 

map for the region 5210 a to F and the detailed study of the following- lines : 

5383-58,5397-34, 5404-36, 5405-99,5424-29,5429-91, 5445-26, 5447-13, 4924T 
5234-79, 5316-79 and 5535-06. ' 5 

(&) Photographic.— Good photographs of spot spectra have been obtained 
during the year in the regions C to D and G to K with spectrograph No. II. 
Spectrograph No. I has also been employed, chiefly in the region about D and from 
P to G. * 

9- General spectroscopic work— Spectrograph No. II has been employed 

by the Assistant Director on the following lines of investigation : 

(1) Determinations of the rotation velocities of the higher gases of the- 
chromosphere. 

(2) Determinations of the rotation velocities of the quiet prominences at a 
considerable height above the sun’s limb. 
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(8) Determinations of relative shifts of certain lines in spot and in limb* 
spectra; the lines chosen being those subject to large pressure shifts. 

(4) Determination of the amount and probable cause of the general shift 
towards the red of the lines at the sun’s limb discovered by Halm. . 

(5) Discussion of the differences in the relative intensities of the lines in the 
spectra of the sun’s limb and centre ; and the relation of limb to spot spectra. 

A large number of good plates have been obtained during the year and a 
considerable proportion of these have been measured and discussed. The relative 
pressure in the region of absorption in spots and in the photosphere has been deter- 
mined and in the limb spectra certain iron lines most affected by pressure are found to 
be systematically displaced about 0-005 A towards the violet compared with the same 
lines at the sun’s centre. The general shift of all the lines at the limb towards 
the red is clearly brought out by the measures hut the precise amount of this shift 
is not yet determined. 

10. Prominences. — Prominences were recorded visually on 310 days against 
305 in 1907. On 48 days the combined visual and photographic record was 
imperfect owing to unfavourable weather conditions. The record of the prominences 
is made round the disc on which spots and faculee have been projected and with the 
new discs, referred to above, the apparent latitudes of prominences are easily read 
off directly. The visual record is compared with the photographs taken with the 
speetroheliograph and all prominences shown in the photograph but not in the 
drawing are added in blue pencil. Where there is much difference between the 
photograph and the drawing the differences are noted. In the case of eruptive or 
metallic prominences the spectra are examined, the most conspicuous bright lines 
are recorded, and all large displacements of the C line are also noted and their 
amounts estimated. 

11. Spectrolieliograms.— The speetroheliograph was in use throughout the- 
year and plibtographs of the disc in K 2 light were obtained on 337 days. 

A new camera slit, made in the observatory workshop, was fitted in March and 
this has considerably improved the general quality of the photographs. On 42 days 
the results were uot altogether satisfactory owing to unfavourable weather. Disc 
photographs have also been obtained with the camera slit set on the shading of 
the K line (l\ x ). 

Prominence photographs in K fl light were obtained on 300 days ; very satis- 
factory results being obtained whenever the weather was favourable. The minutest 
details of structure in the prominences are clearly recorded, the photographs surpass- 
ing in this respect any drawings that can be made from eye observations. Several 
notable eruptive prominences have been photographed and their rapid changes of 
form recorded. 

Measures are made of the position angles and heights of the prominences on the 
best limb photograph of each day and an enlarged positive of the best disc photo- 
graph is made on bromide paper. All such positives obtained during a month are. 
eorreetly oriented and pasted on a large card-sheet this being found most convenient 
for a general study of the markings. 

Prominence spectroheliograms for 55 days were received from the Solar Obser- 
vatory, South Kensington, and flocculi plates for 328 days were sent in exchange. 

12. Solar radiation. — Observations with an Angstrom Pyrheliometer were- 
begun in February 1 908 and are made on all days that are suitable. These will 
usually be numerous during the first four months of the year but rare in the other 
months. 

A new scheme has been devised for determining the amount and period of 
variations ia the solar radiation which will he independent of all other methods at 
present in use, and free from many of the uncertainties attending them. 

Owing to the accuracy with which the relative densities of photographic images 
may be determined with a suitable photometer, variations (if any ) of the solar radia- 
tion not less than .1 per cent, ought to be determinable from photometric comparisons, 
of images of the full moon and of certain selected stars known to he approximately 
constant in their light. 


2 
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• in view apparatus has been prepared for obtaining out-of-foeus 

images of bright stars on the same plate with similar images of the full moon In 
order to reduce the moon’s light to an amount comparable with that of a star and in 
employ the full aperture of the lens for both stars fad moon, the latter fs tflecTed ll 
a know angle from a convex quartz plate. In this way the intensity can be reduced 
by any desired amount and the out-of-focus image formed from the integrated light 
o he whole disc of the moon becomes a circular disc of uniform density similar i n all 
respects to that produced by the stars. The relative densities can then be easily 
measured. 1 he moon and stars are photographed at altitudes not less than 60° and 
tor each plate, at as nearly as possible the same altitudes 5 

The only sources of uncertainty to which this method seems subject are want of 
uniformity in the transparency of the sky near the zenith and possible'small variations 
m the magnitudes of the stars chosen for comparison. 

_ A series of photographs taken during each lunation before and after full mooa 
during good atmospheric conditions should eliminate the former uncertainty whilst 

,llG CMW W Sterol 

A considerable amount of experimental work has already been done and it is 
hoped that a systematic series of comparisons will shortly be commenced. 

Summary of Results. 

13. Sunspots .—The following table shows the monthly number of new ow™ 

observed, the mean daily number of spots visible, and the distribution between the 
northern and southern hemispheres Detween the 


New groups 
Daily iiu ruber , . 


3-8 3*5 I 


9 \ li 


3-7 ; «•» 

12 110 

9 162 


During the whole of 1906 northern groups were far more abundant than southern 
ones and this state continued till March 1907. In April the southern groups pre- 
poudeiated and have continued to do so except in September and October 1 907 and 
June, October, and December 1908. In April, groups were nearly three times 
as numerous in the south as m the north. - 

1 he mean latitude of the spots varied somewhat irregularly from month to m rm+H 
hut the mean latitude for 1908 was less than for 1907. & The Change 
m the noi them hemisphere and 12 0- 4 in the southern in 1907, to 9°'9 in the northern 
and l0"-7 in the southern in 1908. This change is normal for this 

There was a considerable fall in spot activity in the year under report, there 
!»™jg be ?» oul y 26 * “ew groups with a daily average of 3-9, against 301 akd 4-6 

mratl: ' wss 68 in Apri1 ’ “ ^ 

On four days the sun’s surface was quite free from spots at the time of observation 
Ihe lower spot activity is also indicated by the fact that there were fewer returns of 
old spots and only one returned for a second time; in the previous year there were 
many returns and one of them came round five times. 

tie rcoTi^lS TtheZ*:-™ ^ ^ “ d the Mio ™* not « * 

f 1821 These four groups seen in January and February behaved more 

Ncs.f l ilt °l le u l llke - The y eame into view containing large spots 

1343 which, however tended to dwindle rapidly and disappear 

i_I852 as they neared the west limb. The case of No. 1343 was 
somewhat striking. It came round the east limb as a regular 
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spot on January 29. On February 1 it was still a fairly 
large spot bat with the umbra divided ; on the 2nd the whole 
spot broke up into two nearly equal parts ; the following 
spot, however, was reduced to a biggish dot on the 3rd and 
disappeared on the 5th. 

j' 1861 These three belonged to the class of spot groups developing 
Nos. i 1469 rapidly as they approached the west limb. No. 1861 formed 

[_ i486 on February 26 as a train of dots within 4 days march of the 

west limb and developed very large spots within the next two 
days. It must, however, have filled up rapidly ; for it did 
not return. The growth of No. 1483, which was first seen 
on August 13, was nearly as large and rapid, 
f 1378 All these groups eontaiued fairly large spots and were most of 

1379 them active as indicated either by changes iu form from day 

} 1388 to day or by disturbances in the 0 and D ;( lines in their spectra. 

1406 But the chief feature about them was that they were confined 

1407 to one particular region of the surface with mean heliographie 

Nos.-^ 1408 longitude about 170.° The first three were visible at one time, 

1409 in the early part of April, the second four in May, and the 

1433 third four in June. The spot activity in those months was 

1434 not great outside that region. Two other fairly large groups, 

1437 Nos. 1452 and 1453, were seen about the end of Jnne, and 

_ 1438 they too were very near this x*egion. 

' 1477 These were found in another active part of the sun’s surface. 

1478 The region lying between latitudes-)- 15° and — 20° and 

1479 longitudes 30° and 34° was on the visible hemisphere in 

Nos. ■=) 1489 the early part of August and contained the first four large 

1496 and active groups. O, D u D a and D. $ were bright over the 

1498 umbrae of 1478, on the 3rd and 5th. When this region 

_ 1 5b 3 came round the east limb again, about the end of the month, 

it still contained 6 groups, 3 of which, Nos. 1496, 1498, and 
1503 were large; C was strongly reversed on one of the 
spots in 1496 on the 80th. But the region of greatest acti- 
vity appeared to have drifted in a north-westerly direction, 
for its limits now were latitudes -f- 20° and — 15° and longi- 
tudes 45° and 355°. 

No. 1545 This formed on the visible disc near the east limb on November 
7 as a few dots, but developed a large spot by the morning 
of the 8th. It rapidly developed further till it became a 
train of large spots. [Reversals and displacements of C and 
the darke nin g of D s were frequently seen in this group. 

No. 1571 was first seen as a few dots on December 18 about 15° to the east 
of the central meridian.. On the 19 th it became a fairly 
large double spot group and did not change much after that 
date. 

v ( 1578 These were large spots that came round the east limb about the 
Nos. |iggo end of December. No. 1580 was a return of L561 ; 0 was 
reversed on its umbra ou January 4, 1909. 

14. Pro min ences. — The year as a whole has been one of great activity. The 
mean profile area for the first six months reached 6 -67 square minutes per diem, this 
being considerably in excess of any previous estimates. During the second half of 
the year the mean area fell to 3-93 square minutes per diem. 

The general activity of the two hemispheres compared with the previous year is 
given in the following table — 

Mean daily profile areas of Prominences. 


1907. 1908. 

Square minutes. Square minutes. 

North .. .. 1-93 2-41 

South . . . • 2*27 2*98 


Total 


4*19 


6*39 
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The unsymmetrieal distribution of the prominences in the two hemispheres 
noticed in the last report has continued and the southern polar region has produced 
many large prominences, the activity of this region has however shown a marked 
decrease in the later months of the year. 

Two zones of great activity are indicated in the northern hemisphere, in lati- 
tudes 10° to 15° and 30° to 35°, whilst south of the equator the greatest activity is 
in the zone 15° to 20®, with a secondary maximum between 45° and 55°. 

Metallic prominences were far more numerous in the southern hemisphere than 
in the northern and they extended over a greater range of latitude in the south than 
in the north. 

The mean and extreme latitudes observed are given in the following table : — 


— 

JST limber 
observed. 

Mean latitude. 

Extreme 

latitudes. 

North 

« • » « 


23 

14® '6 

3° 34° 

South 

i 

* « 

58 

1 

16°'8 

2° 50° 


There were in addition to the above three metallic prominences recorded in high 
latitudes ; one in the north in latitude -j- 69° and two in the south in latitudes - 58° 
and - 78°. 

The prominence activity in each month may be estimated from the following 
table: — 


Month. 

Prominences 
one minute 
or more in 
height. 

! 

Metallic 

prominonees. 

January 

71 

21 

February 

53 

8 

March 

69 

12 

April 

88 

16 

May 

67 

9 

June 

33 

3 

July . . 

27 


August 

48 

4 

September 

25 


October 

42 

*2 

November 

52 

6 

December 

39 

3 

; 


The usual apparent deficiency of metallic and tall prominences during the mon- 
soon months is evident, hut November having been exceptionally fine, as noted 
previously, does not show this deficiency. 

The following were the more noteworthy prominences of the year: 

January . — The highest prominence of the month, at latitude-48" west on the 
12th. -was a changing, irregular streak 150" high at 9 h 16 ra and 200" at 9 h 48™. It 
occurred in an active region in which fairly large prominences were observed almost 
every day from the 11th to the 20th. An eruptive prominence at latitude-18 0 west 
on the 19th underwent rapid changes of form, but unlike most prominences of the 
kind persisted until the next day. 

February.— One. of the largest prominences ever observed was recorded on the 
1 8th. Between 8 h and 9 h it was a more or less connected group occupying 30° of the 
east limb and 75" high at the highest part. It was, however, changing both in form 
and height and was repeatedly photographed until sunset. The main feature indi- 
cated by the successive photographs was the vertical rise, with an accelerating speed, 
of the entire mass. The highest point recorded was 9 minutes from the limb,, 
measured on the last photograph. It had disappeared by next morning. 



9 


Eruptiv r e prominences reaching to considerable altitudes were also photographed 
on the 4th and 17th, both on the west limb and in latitude -60°. 

The spectrum of a prominence at the east limb on the 7th showed about 30 
lines, belonging mainly to Na, Mg, Fe, Ti, and He. The list also contained certain 
unknown” lines. 

March. There were two prominences 2§-' high in this month; one on the 

equator on the 7 th. and one near the south pole on the 14th. 

May. — A persistent group of large prominences was -visible alternately on the 
west and east limbs, which reached its maximum development on the 17th of this 
month. It first appeared on March 28, was conspicuous in April, and vanished early 
in June. 

July.--— A, prominence observed at latitude -J- 10° east on the 31st underwent 
many minor changes as shown hy successive Ca photographs, but the main part which 
had the form of a well defined ring or horse-shoe persisted with little or no change 
in all the photographs of that day and could also be traced in a photograph taken on 
the previous day. This prominence was associated with spot No. 1478, first seen at 
the east limb on the 31st and which showed reversals of C, Di, H 3 and D® on the 
umbra as it advanced westwards. 

August . — The highest prominence of the month was photographed in Ca, on 
the 13th, at latitude -28° east. It was 210" high at 7 1 ' 59“ but had totally disappeared 
by 8 h 23’“. Close to it was a group of bright prominences showing displacement 
towards red of 2 A in F and about lA in D s . It was photographed eight times 
between 7 h 59"' and iO h 43“ and underwent great changes during this period. 

On August 11 at latitude -16° west F was displaced about 4 A to red and 
3 A to violet at 9" 9 ru but there was then no prominence in that position. At 9 h 12” 
the displacement had almost gone aud a prominence had appeared 20" high. The 
height had increased to 70" by 9" 14“ and to 90" by 9 h 18“ but the top was then very 
faint. There was no displacement whatever at 9' 1 16“. 

September. — On the 1st at 9 h F was displaced to violet at latitude -9°-5 east ; 
at this position there was a small prominence which very rapidly increased in height 
from less than 10" at 9 1 ' 2'” to 100" at 9 h 8“ and 120" at 9” L0 m . The amount of 
displacement and the area affected were changing rapidly. At 9 h 5™ it extended 
over a wide area and the maximum amount was 6 A. It was only 3 A and confined 
to one point at 9 h 18“ aud it was still further reduced at 9 h 25™, hut the direction 
was still towards violet. At 9 h 27 m , however, F was displaced 1-5 A to red from 
latitude -10° to -14°. The amount was 6-4 A to redin C at 9 h 30 m . The form and 
height were changing in the meantime equally rapidly. The height had increased to 
150" by 9" 15“ but fell to 40" at 9“ 33“ 25" at 9 U 39“ aud 15" at 9' 1 49“ In the 
Ca photographs the eruption was not recorded, probably on account of the large 
displacement of the spectrum lines which would throw the Ca line K ofi the camera 
slit of spectroheliograph. 

October. A group of very tall and faint disconnected streaks extending over 

35° of the north-east limb was photographed at 8 h 17“ on the 12th. The tallest of 
them reached a height of 6|'. Later photographs showed the group to be rapidly 
fading and there was nothing left by 10 11 ll m . 

Another eruptive prominence was seen on the same day near the south pole ; 
it was 1 50" high at 8* 17“ and attached to the limb at one point only ; by 8 11 57“ it 
was completely detached, the base being 60" above the limb and the top 150". It 
continued rising till ll h 30“ when only a small cloud remained 360" above the limb 
and this had vanished at 14 h 34“. 

November. — The tallest prominence of the month was observed on the west limb 
on the 13th and was found to be rapidly changing. It was 270" high in Ca at 9 11 
26“ but the height was only 70" at 9 h 54“ and there was nothing left by 10 h 22“. 

December. — A gronp of prominences on the north-east limb on the 14th was 90" 
high at 8 h 58“ but rose to 180" in about three hours. The maximum height was 240" 
at lS h 45 m . More striking than the increase in height were the rapid changes in form 
' the prominences were undergoing throughout the period of observation. 

3 
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Another remarkable prominence was observed at the east limb outlie 27th, 
apparently associated with the large spot No. 1573 then nearing the east limb. 
When first seen it was an ordinary, compact bank occupying about Hi" of the limb 
and 50" in height. At 9 11 22 m it had apparently burst asunder and at the northern 
extremity there appeared a floating cloud 14 0" above the limb which in subsequent 
photographs was seen to grow larger, rise higher, and drift rapidly northwards. The 
maximum height measured was 5' at ll h 12 m , when only a small bright cloudlet 
remained. At 9 h 47 m an enormous eruption burst out from a point 4" south of the 
original prominence and streamed northward arching over the remains of the earlier 
outburst. This also rose to a height of 5' and then quickly dissolved away. 

(i) Other Observation's. 


15. Time. — The error of the standard clock is usually determined by reference 
to the 16 11 signal sent from the Madras Observatory. This is rendered possible by 
the courtesy of the Telegraph department which permits the Madras wire to bo joined 
through to this observatory. The signal is received with accuracy on most, da vs and 
all failures are at once reported to the officer in charge of the Madura division who 
takes much interest in the accuracy of the time service. Time detenu i nations are 
made with the transit instrument at frequent intervals as a check. 

The mean-time standard clock and two chronometers were cleaned during the 
year. ^ 


The usual time signal, to the station was given, by means of a flag, l brought 
year. ' D a 


m former* 

riv. 


the year. 

16 . Meteorology. — Meteorological observations were carried on as 
years. Eye observations are made at S", 10" and 16“ local mean time.' Tenmera- 
tares and pressure are recorded by a Richard thermograph (wet and «lrv bulb) ami 
barograph, and the mean temperatures sad pressure are obtained h-om the t 

corrected by reference to the eye observations. The wind direction and velocity are 
got from a Eeekley anemograph. - aM 

Temperature. The mean temperature for the year was 56-2 or ()- 1 belo w t ho 
average. In .January the temperature was nearly a degree above tlx* avoram* • in 
March it was 1°*1 and m November 2°*3 below the average. The hiriiest^liade 
temperature was 75*2 on April 25 and the lowest 38-0 "on Decern hoi- TO To 
highest temperature in the sun was 14L°*4 on Anril 19 ^ i 7 / 1 m 

the grass wi l#-z on January 28. P ’ " '“mporature «„ 

Eumdity .— The mean relative humidity for the year was the same -is 11,,. 
normal. The largest departures from normal were in Pehrn^r^ 'u *7 

cent. below and IMarch when it was 7 per cent Tove u„S > '* ™“ ' ^ 

button wr P ecuUar mn ^M ts 7 Criu 1 eteri,T^ ,,0 ™ a ‘ th<! d “ ,ri - 
largely in defect in May, November and" DpppSt? ! m ^fhrua.ry and October and 

November and on 3 days in December against a ten 7^ ^ ^ °!' , oni - v 4 days in 

The heariest fell on o Z day was “s8 Ses „n mlZy *'“ l 18 d ‘V'“- 

more northerly ^usuJ^^tVTwlis "1' t weaW ' l»»ui 

June, July, and September and Wefy abZ S T J “T" 1 in 
amount of wind on any one day was7ffi rm'lp= ei ’' The largest 

amount was 92 miles on June L ™ 011 Member 24, and the smallest 

. . , Transparency of the atmosphere.— The transnarenev of th* i A 

judged by the visibility of the JS ilriris— 100 mi'1,77 ?°N * “ ? er atmo »phore as 

(Li and wmL.-The yS?l B on ^Z , ^ t ~r S / bout,lmmal - 
amount of bright sunshine was 184 hours ab jve the' avei^^The “ USU “‘ “ n<1 th ° 
of bright sunshine m all months except Julv and S mu lh re wm an exc «® 

April, November, and December P J °° lober The <*>*« ™ large in 

the year and^erSts are givenb appendix 1 I PCI E Ul fh m y orked ,re)i throughout 
and the number recorded here was 67 as against 24 in Igor"* The™ ^ " umMOU * 
of the earthquakes are retained at the Observatory w - ' 6 on gmal records 

shocks are sent to the British Association Commltti* *5® more im P®rt<uit 

Bureau, and to other workers on the subject who Mkfelrjhem ^ 1 "® Internation » 1 
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18. Library. — The library catalogue was completed and has been kept up to 
date. One hundred and sixty-four books were bound during the year. 

19- Publications— Bulletins Nos. XII. and XIII, which complete Volume I., 
were issued during the year and No. XIV. was in type at the close of the year. They 
all deal with prominence observations. Part I. of the Memoirs of the Observatory 
is nearly ready for the press. It is devoted to a full discussion of the photographs 
of sunspot spectra taken iu 1907. In addition to these the following papers were 
published during the year : — 

“ Solar Prominences in 1907, observed at the Kodaikdnal Observatory” by 
John Evershed. (M.N., R.A.S. Vol. LXVIIL, No. 7.) 

“ A Large Prominence ” by John Evershed. (A.P.J. Vol. XXVIII., No. 1.) 

“ Note on the Wave-length of Hs and He in the solar spectrum” by John 
Evershed. (A.P.J. Vol. XXVIII., No. 2.) 

20. General. — The Director-Gfeneral of Observatories visited the Kodaikdnal 
and Madras Observatories in February. He was accompanied by Prof, and Mrs. 
Schuster. 

The Director visited Madras in November and superintended the erection of the 
new dome for the 8-ineh equatorial and re-erected the telescope. He also re-wired 
the transit instrument and the collimators and readjusted them. 

The sanction of Government has been obtained for an electric installation for 
the Observatory and it is hoped that the work will begin at an early date. 

The staff of the Observatory worked well throughout the year and so made it 
possible to keep abreast of the ever-growing work. 


KodaikAnai,, 
3rd February 1909. 


C. Micjuib Smith, 

Director , Kodaikdnal and Madras Observatories. 
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II.— REPORT OF THE MADRAS OBSERVATORY FOR THE YEAR 1908. 


l • Staff. — Mr. R. Jjittlehail.es was in charge of the Observatory till the 7th of 
September, when I returned from furlough and relieved him. 

Both the computer and the second assistant were on privilege leave during the 
year. Mr. M. G. Subrakmanyam, the first assistant, left the Observatory on the 8th 
February to take up his work at the Bombay Meteorological office, and 
Mr. A. A. Narayana Aiyar was appointed in his place. 

2. Time service. — No change was made during the year in the programme of 
astronomical observations, nor in the system of time signals distributed from the 
Observatory . In the meridian observations, which formed practically the whole of the 
work, all the transits were recorded on the chronograph, and the determinations have 
on the whole been very satisfactory. The time-gun at the Fort was fired correctly at 
noon and 8 p.m. on 705 occasions out of 782, giving 90-8 as the percentage of 
successes agaiust 97T last year. Bad tubes, defects in the apparatus and line, have 
been the causes of the failures. As we have no measuring instrument here to test 
the current in the line and its insulation, it is not possible to differentiate quickly and 
with certainty between the two latter sources of trouble. Proposals relating to this 
matter will form the subject of a separate communication. The time ball at the 
Port office was dropped at L p.m. correctly on all occasions except 18. On eight of 
these it was dropped correctly at 2 p.m. None of these failures were due to faults at 
the Observatory. 

Since the 11th April records of the 8 and 16-hour roll of signals have been taken 
by the chronograph, the tape receiving at the same time seconds from the Riefler 
clock. These show that the hand-sent signals are extremely good and that any 
improvement in the sending effected by substituting an automatic arrangement would 
not be appreciated unless the methods of receiving the signals are very materially 
improved. J 

8. Meteorological observations. — Meteorological observations were made at 
the usual hours 8, 10, 1 6, and 20 local mean time. The 1 0-hour and 16-hour observa- 
tions were reduced and sent to the India Meteorological office on Form E. 
Observations on cloud movement were continued. Besides the ordinary weather 
messages, special storm observations were sent on one occasion to Simla and on 183 
occasions to Calcutta. The tabulations of the traces of the autographic meteorological 
instruments at Madras and of the Anemograph at Dodabetta are brought up to date. 

b. Buildings. — Certain repairs to the buildings were effected during the year. 
In September the materials for the construction of a new dome over the 8- inch 
eqnatoreal were received from England. The clock, the telescope and its mountings 
were safely taken down early in October, and the work of removing the old dome 
and preparations for erecting the new one taken in hand at once. ' All work was 
however stopped by the heavy rain at the end of October. In November the Director 
visited the Observatory and during the fine weather that set in after the first week 
the work on the new dome was resumed under his superintendence, aud I was 
relieved of responsibility in a matter in which I had no previous experience to guide 
me, and no time to acquire any by a tedious process of trial and error. The erection 
of the dome was completed and the telescope remounted early in December and 
nearly all work on the structure was finished before the end of the year. 

5. Instrumeuts.—The following is the list of instruments at the Madras 
Observatory on the 81st December 1908 : — 

(a) Astronomical, 

Eight-inch Equatorial Telescope — Txoughfcon & Simms. 

Sidereal Clock — Has wall. 

» Dent, No. 1408. 

3 , S. Eiefler, No. 61. 

Mean Time Clock with galvanometer — Shepherd & Sons, 

Meridian Circle— Troughton & Simms, 
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Mean. Time Clock— J. Monk. 

Mean Time Chronometer — V. Kullberg, 5394. 

„ ,, 6544. 

„ Parkinson & Frodsham, 2352. 

Portable Transit Instrument — Dolland. 

Portable Telescope with stand. 

Tape Chronograph — IS. Fuess. 

Relay for use with the Chronograph — Siemens. 

( b ) Meteorological. 

Richard’s Barograph — No. 10, L. Casella. 

Richard’s Thermograph — No. 3618, L. Casella. 

Beckley’s Anemograph — Adie. 

Sunshine Recorder — No. 149, L. Casella. 

Anemoscope — P. Orr & Sons. 

Nephoscope— Mons. Jules Daboseq & Ph. Pcllin. 

Barometer, Fortin’s — 1771, L. Casella. 

„ 725, L. Casella (spare). 

„ 1420, L. Casella (spare). 

Dry Bulb Thermometer — No. 94221, L. Cassella. 

„ No. 38037, Negretti & Zambra (spare). 

Wet Bulb Thermometer — No. 94 219, L. Casella. 

„ No. 38037, Negretti & Zambra (spare). 

Dry Maximum Thermometer — No. 8581, Negretti & Zambra. 

Dry Minimum Thermometer^ — No. 69047, L. Casella. 

Wot Minimum Thermometer — No. 91753, Negretti & Zambra. 

Sun Maximum Thermometer — No. 10479, Negretti & Zambra. 

Grass Minimum Thermometer — No. 3377, Negretti & Zambra. 

Rain-gauge (8" diameter) — No. 1042, Negretti & Zambra. 

Measure glass for above. 

Rain-gauge (5" diameter). 

Measure glass for above. 

The micrometer frame of the transit was rewired by the Director in November, 
and a new system of wires was putin the south collimator ; the north collimator 
was also rewired. The instrument has been steady throughout the year. The 
Richer keeps a steady rate for long periods. On September 11-12, however, it was 
subjected to some unknown disturbance and gained as much as 12 seconds in 18 
hours. Its daily rate had been 0T5 second, gaining, previous to this and was very- 
unsteady for some weeks after this. During the last two months of the year the rate 
has been remarkably steady. 

The Haswall clock which was taken down with the telescope had not been put 
up again at the end of the year. 

6. Weather summary. — The following is a summary of the meteorological 
conditions at Madras during the year 1908 : — 

Pressure . — Pressure was above normal in January, March, July, and December,, 
below normal during the other months ; iu May it was normal. The greatest excess 
was 0-020 inch in January and the greatest defect was 0-041 inch in April. The 
highest pressure was 30-176 inches on January 8 and the lowest 29-569 on June 29. 

Temperature. — The mean temperature was above the average in all months 
except September, November, and December. The maximum shade temperature was 
also above normal in all months except January, February, September, November, 
and December, the greatest excess being 3-9 in June and the defect being 2-4 in 
September. The minimum in the shade was above normal in January, February, 
April, May, June, and July and below normal in the remaining months ; the minimum 
on grass was below normal in March, October, November, and December and above- 
normal during the other months. The maximum in the sun was below the average 
in all the months of the year. The highest shade temperature recorded was 109 o, 6 on 
April 26 and May 30, and the lowest 60°-8 on January 20 ; the highest reading of 
the black bulb thermometer in vaeno was 154°-0 on May 11. 

Humidity. — The percentage of humidity was normal in June and November,, 
in slight defect in March and December and above normal in all the other months.. 
The driest day was March 8 with 13 per cent, of humidity. 
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Wind . — The wind direction was normal or nearly normal in all months except 
in October when it was 3 points more southerly. The amount of air movement was 
in defect throughout the year. 

Cloud . — The percentage of cloud was in slight 'excess in .February, March, and 
July and in defect in all the other months. 

Sunshine . — The percentage of bright sunshine was below normal throughout 
the year, the greatest defect being 2 19 in February. There were 2,145-8 hours of 
bright sunshine during the year. 

Rainfall . — The rainfall was above the av erage in February , August, September, 
and October and below during the remaining months of the year. The greatest 
excess was 13-78 inches in October and the defect was 8-00 inches in December. 
The rainfall for the whole year was 55-97 inches on 88 days, being 6-95 inches above 
the normal. The monsoon rainfallfrom October 15 to the close of the year was 39 07 
inches against an average of 26-00 inches. The greatest fall on any day was 7-28 
inches on October 23. 

Storms. — (1) On the 25th September, a storm crossed the coast near Cocanada, 
and caused a strong indraught from the Arabian sea across the Peninsula, followed by 
exceptionally heavy rain in the Deccan during the period 26th to 28th. 

(2) On the 29th December a storm of some severity was formed in the 
south-west of the Bay and moved in a westerly direction giving moderate to heavy 
rain at Madras and over the south of the Presidency. 

Madras Observatory, R Ll. Jones, 

3rd February 1909. Deputy Director. 
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Appendix I. 


Kodaielanal Observatory Seismological Kecords in 1908. 


F.T. 

Commence 

G.M.T. 


LAV. 

Commence 

G.M.T, 


Maxima 

G.M.T. 


Max. Amp. Duration. 


Remarks, 


2 i Jan. 11 


a 27 

7 29 

S Feb. 2 
y 6 

.10 9 

11 11 
12 Mar. 4 
33 I 5 


19 Apr. 2 

20 4 

21 10 

‘22 1G 

23 39 

24 23 
26 May 5 

26 5 

27 6 

28 11 

29 16 

30 20 

31 June 3 

32 30 

33 July 18 


37 Aug. 4 


44 Sept. 9 
46 9 


49 Oct. 13 


52aI Nov. 2 


62 Dec. 1 


4 00*8 

3 0 32*1 

13 38*2 


4 06*3 

10 34*1 

13 39*1 


2 26*4 
6 27*9 

10 06*1 
12 32*3 
23 23*8 


6 15*1 
0 24*6 
0 06*1 
No P.Te. 
8 16*6 
0 02*6 

6 33*0 
No P. Ts. 

1 1 44*8 

18 07*8 
8 66*7 

7 61*4 


6 01*0 
7 09* C 

6 46*3 

6 41*6 

5 44*2 

16 37*7 

2 49*6 

21 26*4 


7 28*0 

7 23*4 

14 16*1? 

16 26*4 

13 26*2 

16 44*4 

22 00*8 
1 47*4 

12 68*7 
3 08*6 

3 08*8 

12 59*9 

19 07'4 

16 42*6 

3 04*7 


16 13*5 1C 16*5 

0 *46*0 0 ’*62*8 

1 40*1 1 44*3 

18 26*6 18 31*0 


16 24*3 

2 46*5 

G 34*3 
10 13*3 

12 57*7 

23 46*6 


6 24*4 

6 31*0 

0 21*5 

17 62*2 

0 * *13*1 

6 51*7 

11 22*3 

18 *10*3 
9 27*4 

7 68*6 


15 25*9 

2 51*6 

6 36*4 

10 18*4 

12 68*8 
23 48*6 

0 48*3 

0 53*1 

? 

6 27*4 

6 88*2 
0 28*7 

17 53*7 

0 * *16*2 
6 62*7 

11 23*3 

13 ”ll*9 
9 32*5 

8 00*6 


7 13*1 

6 08*4 

6 63*0 

6 38*6 

16 41*8 

3 08*0 

21 27*4 


7 30*6 

7 64*6 

14 38*2 

13 * *46*8 
16 48*6 

22 06*4 

1 66*6 
13 20*3 

3 *11*9 
13 04*6 

19 26*4 

15 49*6 


4 68 6 


3 14*4 

13 10*6 

19 26*8 

16 52*7 


5 00*4 


5 04 

10 42 

13 54 

20 28*5 
16 27 

21 39 

1 12 

2 12 
19 21 

14 40 

15 32 

4 11 

6 54 
10 40 
13 16 


If) 

69*7 

16 

07*8 

15 

08*5 

16 

46 

2 

27*4 

2 

31*0 

2 

32*2 

2 

51 

21 

46*6 

21 

48*6 

21 

50*1 

22 

18 

12 

38*2 





11 

48 

10 

12*0 

16 

* 20*8 

16 

22*8 

16 

62 

17 

27*4 

17 

34*2 

17 

86*1 

IS 

03 

14 

29*7 




, , 

16 

47 

16 

01*7 


4 * 


. , 

17 

18 

18 

56*0 

19 

16*0 

19 

51*0 

19 

56 

H 

02*8 

11 

35*1 

11 

38*2 

18 

17 

9 

63*7 

10 

06*6 

10 

09*1 

11 

28 

12 

12*5 


. . 

12 

17*2 

12 

29 

19 

33*6 




. * 

19 

61 

6 

54*6 




» . 

7 

16 

20 

42*3 




. . 

20 

61 


4*1 = 1*8 
0*4 = 0*2 
0*6 = 0*3 
0*3 = 0*1 
1*0 = 0*6 
0*6 = 0*3 
0*7 = 0*3 
40 = 1*7 

1*1 = 0*6 
0*6 = 0*2 
0*7 = 0*3 

4*0 =1*7 
0*7 s= 0*3 
0*9 =0*4 
0*6 = 0*3 
0*6 = 0*8 

0*6*= 0*3 
5*0 = 2*3 
0*6 = 0*2 
3*6 = 1*7 


3*0 = 1*4 


1 20 

0 10 

0 19 

0 06 Widening of line. 

0 21 

0 13 Widening of line. 

0 28 

0 37 

1 03 

0 07 Widening of line, 

? 

1 45 

0 26 Pelt at Mandalay. 


Chilapa. 

Sheet marked at 
4*i 52m. 


Assam? 


Widening of line. 


Widening of line. 


Widening of line. 


Widening of line. 
W idening of line. 


Widening of line. 
Widening of line. 
Widening of line. 
Widening of line. 
Widening of line. 


Punjab, Simla. 
Sheet out fik 
20m, 


Widening of line. 


Widening of line. 


Widening of line. 

j Messina ; sheet 
| out 6h 44 m. 
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Appendix IV 


Kodaikanal Mean Hourly Bright Sunshine for the year 1908. 


Month* 





Hours. 

• 






Remarks. 

6-7 

7-8 ! 

. 

8-9 

9-10 

10-11 

11-12 

12-13 

13-14 

14-15 

15-16 

16-17 

17-18 

January 



'0*15 

0-73 

0-79 

0*86 

0*83 

0*87 

0*83 

0-73 

0*61 

0*56 

0*53 

0*07 


February 


• • 

*09 

•73 

*89 

•90 

*85 

*80 

*79 

*70 

*72 

-65 

*52 

•13 


March 


. . 

-18 

•85 

*89 

•92 

*91 

•83 

*76 

*65 

*50 

*48 

*42 

*31 


April . . 



*21 

*80 

*93 

*95 

*97 

*95 

*87 

*83 

71 

*55 

*50 

*20 


May .. 



*19 

*65 

-90 

•97 

-93 

•84 

*74 

1 

*02 

•49 

*35 

*35 

-13 


June .. 



-12 

*38 

-56 

•69 

*57 

*49 

1 *38 

*33 

*39 

*22 

•21 

; 

*10 


July .. 



•05 

*26 

*41 

*4:5 

•89, 

*31 

•20 

*16 

! 

•09 

*07 

*02 

•* 


August 



*!7 

*59 

*71 

70 

*73 

*70 

*54 

*32 

, *25 

*15 

*09 

•* 


September 



*01 

*38 

*63 

*56 

-59 

*54 

*39 

*23 

*13 

*10 

*17 

*06 


October 



. 

•32 

*49 

*49 

•35 

*42 

*31 

*21 

1 *23 

•21 

•16 

j *04 


November 



*08 

*56 

*83 

*81 

•82 

*81 

*67 

*02 

*57 

*36 

*27 

! *05 


December 



I *07 

*51 

*72 

*85 

*86 

*86 

*89 

•85 

*80 

*70 

*46 

| *04 

■| 



Mean 


0*11 

0*56 

0*78 

0*76 

0'73 

0-70 

0*01 

0*52 

0-46 

0-37 

0*31 

J 0*09 



Appendix V. 


Number of days in each month on which the Nilgiris were visible in 1908. 



Month. 



Very clear. 

Visible. 

Just risible. 

Tops only 
visible. 

Total. 



January 



1 

10 

4 

3 

18 



February 


. . 


8 

1 

3 

12 



March 


•• 

5 

4 

6 

1 

16 



April 



3 

1 

3 

•• 

7 



May 


*. 

2 

2 

5 


9 



• June .. 


* • i 

9 

7 

2 

•• 

18 



July . » 



3 

4 

3 


10 



August 



3 

8 

# : s 

! 

16 



September .. 


•* 

13 

4 

’ 5 

1 

23 [ 



October 



4 

2 

7 

* . 

13 



November . . . . 


* • 


i 

3 ! 

8 

1 

12 



December .. «. * 


P i 

9 

7 1 

2 

3 

21 




Total 

p * 

52 

60 

51 

12 

175 
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Appendix VIII. 


Abstract of the mean meteorological condition of Madras in the year 1908 compared ■with the 

average of past years. 


Mean, values of 

1908. 

Difference from 

Average. 

Reduced atmospheric pressure 



i 

29-857 

0*007 below. 

29*864 

Temperature of air 




81-5 

0*4 above. 

81T 

Do. of evaporation, 




76-7 

1-2 

74*6 

Percentage of humidity 




75 

3 

72 

Greatest solar heat in. vacua 




184*0 

6*7 below. 

189*7 

Maximum in shade 




91*5 

0*7 above. 

90*8 

Minimum in shade 

< • 



74*7 

Same as 

74*7 

Do. on grass 




72*5 

0*6 above. 

71*9 

Rainfall in inches on 88 days . . 




55*97 

6*96 „ 

49*02 

General direction of wind 




S.E. 

Same as 

B.E. 

Daily velocity in. mites . . 




180 

41 below. 

171 

Percentage of cloudy ale y 



•* 

44 

5 „ 

49 

Do. of bright sunshine 



•• 

48*7 

9-7 „ 

58*4 


Duration and quantity of the wind from different points. 


Prom 

I 

Hours. 

! 

Milos- S 

From 

Hours. 

Miles. 

From 

Hours. 

Miles. 

From 

Hours. 

Miles. 

hi ortlx 

i 

102 

646 

East 

178 

872 

South 

265 

1,608 

West 

331 

2,630 

N. by K. . . 

321 

1,798 

E. Iiy 8. .. 

286 

1,128 

S. by W. . . 

282 

1,370 

W. by 1ST. . . 

150 

1,114 

N.JST.K. .. 

324 

1,938 

E.8.E. .. 

326 

1,368 

S.SAV. . . 

272 

1,480 

W.N.W. .. 

117 

819’ 

N.E.by N... 

464 

3,320 

S.E. by E. 

264 

{ 1,377 

S.W. by S. 

173 

698 

N.W.by W.l 

54 

367 

N.E. 

237 j 

1,602 

S.E. 

556 

3,3*2 

s.w* 

165 

833 

N.W. 

53 

340 

N. E. by E. 

235 ; 

1,582 

S.'E. by S. 

610 

j 4,528 

S.W. by W. 

176 

862 

JST.VV. by N. 

60 

297 

E-N.E. 

177 : 

916 

S.S.E. .. 

453 

: 3,020 

w.s.w. . . 

291 

1,621 

N.N.W. .. 

106 

600 

E. by 1ST. .. 1 

167 

1,064 ( 

S. by E. . , 

342 

1,865 

W. by 8. . . 

274 j 

1,701 

N. by W. . . 

187 

998 


There were 786 oalm hours during the year. The resultant corresponding to the above- 
numbers is represented by a S.E. wind, blowing with a uniform daily velocity of 27 miles. 
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Appendix XII- 


Madras Obsekvatory. — Wind, cloud, and bright sunshine, 1908. 


Mordh. 

Wind resultant. 


Clouds (0—10). 


Bright sunshine. 

# 

Velocity. 

Direction. 

8 H. 

10 H. 

16 H. 

20 H. 

Mean. 

Average 

per 

day. 

Greatest 
number 
of hours 
in & 
day. 


MILES. 







HOUE8. 


January . . 

88 

E.N.E. 

3*5 

4-0 

2*0 

2*1 

2*9 

7*2 

9*3 

February 

68 

E. 

2*7 

3*0 

2*6 

2 0 

*2*6 

8*1 

9*8 

March , . 

83 

8.E. 

2*8 

3*4 

2*6 

1*9 

2*7 

7*6 

9*9 

April 

145 

8.8.E. 

4*0 

3*0 

1*8 

1*2 

2*6 

8*4 

11*0 

M'ay 

152 

8. by E. 

3*6 

1 

3*4 

3*8 

3*0 

3*5 

6*6 

8*6 

Jane . . . • * * * * 

98 

s.vv. 

6*0 

5*6 

6*3 

6*2 

6*0 

4*4 

7*1 

Jaly 

101 

8.W. by W. 

7*6 

7*3 

7*5 

7*7 

7*6 

2*6 

7*5 


45 

S.W. by 8. 

6*5 

6*3 

7*4 

5*9 

6*6 

3*2 

8*7 

Septem ber 

42 

8.W. by S. 

6*3 

5*5 

5*9 

5*1 

5*7 

4*9 

9*8 


29 

E. by N. 

4*1 

4*5 

5*6 

4*9 

4*8 

5*7 

10*4 

ST ovember 

111 

ET. by E. 

3*7 

4*4 

4*6 

3*1 

4*0 

6*2 

9*9 

December • * 

172 

N.E. by N. 

4*4 

4*8 

4*5 

3*8 

4*4 

5*6 

8*3 

Annual . . 

27 

S.E. 

4*8 

4*6 

4*5 

3*9 

4*4 

5*9 

•• 



Mean monthly and annual Meteorological Kesults at the Madras Observatory in 1908. 
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XODAIKANAL AND MADRAS OBSERVATORIES. 


I. —REPOET OP THE KODAIKANAL OBSERVATORY FOR 

THE YEAR 1909. 


1- Staff. — The staff of the observatory on the Slst December 1909 was 
follows : — 


as 


Director 

Assistant Director 
First Assistant 
Second Assistant 
Third Assistant 
Fourth Assistant 
Writer 
Photographic Assistant 


0. Miehie Smith, B.Se. 

J. Evershed. 

S. Sitarama Aiyar, b.a. 

G-. Nagaraja Aiyar. 

A. Y. Subrahmanya Aiyar, b.a. 
S. Balasundaram Aiyar. 

L. N. Krishnaswami Aiyar. 

R. Krishna Aiyar. 


The first assistant, M.R.Ry. K. V. Sivarama Aiyar Avargal, m.a., b.l., retired 
from the service on medical certificate on February 12. He had done much' valuable 
work during his service of 15 years in the Madras and Kodaikdnal Observatories and 
it was with great regret that the decision of the medical authorities that he could 
not again return to work was accepted. Mr. S. Sitarama Aiyar, Mr. 0. Nagaraja 
Aiyar, and Mr. A. Y. Subrahmanya Aiyar were respectively confirmed as first, second, 
and third assistants. The first assistant was on privilege leave for 40 davs from 
July 26, the second assistant for 1 month ami 2 days from October 18, and the 
fourth assistant for 17 days from March 4, and for 41 days from November 12. 

The subordinate staff consists of a book-binder, a book-binder’s boy, a mechanic, 
five peons, a boy peon for the dark room, and two lascars. 

2. Distribution of work. — The Director is in charge of the 40-foot spectro- 
graph and the pyr heliometer ; the Assistant Director is in charge of the spectro- 
heliograph and associated instruments. The first, second, and third assistants are 
in charge of the work with the , Cooke equatorial (spectroscopic), the Lerebour and 
Seeretan equatorial (visual), the photoheliograph, the transit instrument, and the 
seismometer. They have also to do the astronomical computing and the preparation of 
the observations for the press. The fourth assistant has charge of the clock com- 
parisons and, with the help of the writer, is responsible for the whole of the meteoro- 
logical work. The writer is responsible for the accounts, correspondence, and all 
office records. The photographic assistant has charge of most of the photographic 
developing, printing, etc. 

3. Buildings and grounds. — From April 1 the responsibility for all the 
minor repairs to the buildings, fences, etc., was transferred from the Public Works 
Department to the Director and an annual grant, will be made for the purpose. 
This, while involving a considerable amount of extra work, renders it much easier 
to keep all the buildings in good repair and is certainly an economical arrangement. 

(a) Sp nc trohelio graph building . — The roof of the main building has been 
covered with ruberoid and is now in a satisfactory condition. Two new piers have 
been built in it for carrying a new spectrograph (No. III.). 

(5) Grounds . — A large number of pine and cypress trees have been planted to 
the east of the spectroheliograph building where the ground is at present very bare, 
and it is hoped that enough of seedlings will be available daring the current year to 
complete the planting of this area. 

The trees formerly planted in various parts of the compound are making good 
progress and are already exercising a most valuable influence on, the observing 
conditions. The plantation surrounding the Observatory compound on the west and 
north-west was burned down on January 26, for the second time, and the Obser- 
vatory compound was protected from the flames only by che strenuous exertions of 
the staff. A beginning has been made in planting a screen of wattle round the part 
of the compound most exposed to fire and it is hoped that when this grows up it will 
greately reduce the risk. 
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4. Instruments. — The following are the principal instruments belonging to 
the Observatory, or in use, at the present time : — 

Six-inch Cooke equatorial. 

Six-inch Lerebonr and Secretan equatorial remounted by Grrubb with a five-inch Grubb 
portrait lens of 36 inches focus attached. 

Spectograph I. — consisting of slit, collimator lens of 4 or 7 feet focus, 2-inch parabolio 
grating, and camera txjbe without lens. Used in connection with an 11-inch polar 
sideroatat and 6 -inch Grrubb lens of 40 feet focus. 

A rhomb with ends cut at 45° mounted on a graduated circle can be placed in front of 
the slit so as to enable any part of the limb to be brought on to the slit. 

Spectrograph II. — consisting of slit, collimator lens of 3 feet focus, 3-iuoh plane 
grating and camera lens of 7 feet focus. Used in connection with the 12-inch 
photo- visual lens of the speetroheliograph. 

Spectroheliograph — with 18-inch sideroatat aud 12-inch Cooke photo-visual lens of 20 
feet focus, by the Cambridge Scientific Instrument Company. 

An auxiliary spectroheliograph attached to the dbove, made in the Observatory 
workshop. 

Six-inch transit instrument and barrel chronograph, formerly the property of the 
Survey of India. 

Six-prism table spectroscope — Hilger. 

Photoholiograph Dallmeyer No. 4. 

Theodolite, six-inch— Cooke. 

Two phototheodolites by Steinheil, for cloud photography. 

Sextant. 

Evershed spectroscope with time prisms for prominence and sunspot work, by Hilger. 

Mean time clock, Kullberg 6326. 

Do. Shelton. 

Mean time Chronometer, Kullberg 6299. 

Sidereal chronometer, Kullberg 6 J 34. 

Tape chronograph, ITuoss. 

Micrometer for measuring spectrum photographs, Hilger. 

Dividing engine, Cambridge Scientific Instrument Company, Limited 

Two Balfour Stewart aetinometers. 

Buchanan’s solar calorimeter 

Induction coil with necessary adjuncts. 

Small polar sideroatat. 

Universal instrument. 

Complete set of meteorological instruments, including Biehard barograph and thermo- 
graph, and wind recorders. 

A high class screw cutting turning lathe by Messrs. Cooke & Sons. 

Angstrom Pyrheliometer. 

Single meniscus lens 5" aperture, 15-feet focus. 

An 18-inch concave mirror by Henry of Paris belonging to the Assistant Director has 
been mounted in the spectroheliograph room for general spectrum work and for 
largo scale photographs of sunspots. 

Spectrograph IIL—consi sling of slit provided with vertical and horizontal millimetre 
scales for measuring position angles and a reflecting devioc for rotating the sun's 
imago, collimator lens of 210 c.m focus, 6 inch Michelson grating, and camera lens 
of about 4 metres focus. The spectrograph is used with the 18-inch concave mirror. 

The Observatory was struck by lightning twice during the year, on March 29 
and in May and considerable damage was done to the electrical instruments. On the 
first occasion the flash apparently entered by the telegraph line and, though part of it 
went to earth through the lightning discharger, enough remained to splash on to the 
internal circuits. It stopped the standard clock through the fusing of the seconds 
contacts, fused the coils of one of the relays and several bells, and injured the tele- 
phones. The wire leading to the spectroheliograph house was fused where it came 
near the branch of a tree. 

On the second occasion the only damage done was to a bell circuit. New and 
more sensitive lightning dischargers have now been placed on the main circuits. 

OBSERVATIONS. 

( a ) Solar Physics. 

5. The following table shows for each day the solar observations that were 

made; — 
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Solar Observations — Abstract. 


1909. 


— 

January. 

February. 

March. 

April. 

May. 

June. 

'a 

l-s 

August. 

September. 

October. 

J 

November. 

December. 

Total. 

A 

28 

28 

3L 

30 

28 

29 

29 

30 

1 

28 

30 

29 

29 

349 

B 

18 

13 

10 

. 6 

7 

5 

1 


5 

5 

7 

12 

89 

C 

27 

28 

30 

29 

27 

23 

16 

24 

24 

27 

27 

27 

309 

D 

27 

28 

31 

30 

27 

25 

25 , 

27 

26 

30 

27 

29 

332 

E 

2« 

28 

31 

* 

30 

27 

25 

20 

25 

27 

29 

26 



28 

324 


There was a general resemblance between the observing conditions in 1908 and 
1909. duly was the worst month in the year and the conditions were good in 
November. Sunspot observations weye possible on five days more than in the previous 
year, but there was a slight fall in the number of days on which other solar observa- 
tions and photographs were made. 

6. Photographs of the sun with the Dallmeyer photoheliograph were 
taken on 332 days as against 338 in 1908. The greatest defect was in July when 
they were obtained on only 16 days At the request of Greenwich, double exposures 
are taken twice a month for determining the error of orientation of the photographs. 
Out of 91. solar negatives asked for by Greenwich Observatory it has been possible to 
supply 85. 

7- Observations of sunspots.— The sun is examined for spots and faculae 
every morning when the weather permits. The sun’s image is projected on an 
8-inch disc and the positions of spots and faculae are marked on it. The discs 
are prepared by the cyanotvpe process from the large scale drawings of Father 
R. de Beaurepaire, as mentioned in last report. 

8. Sunspot spectra, — («) Visual . — This work is done in accordance with 
the suggestions issued by the committee of the International Union for Solar 
Research. It includes the comparison of the spot spectrum with a standard map for 

the region 5210 A to F., a detailed study of C and D ;i , and observations of varia- 
tions in intensity of the following iron lines : — 5388*58 5397-34, 5404-86 5405-99 
5424-29, 5429-91, 5445-26, 5447-13, 4924-11, 5234-79, 5316-79 and 5585-06. Till 
April 30, 1909, the standard map mentioned above was the Mount Wilson provisional 
photographic map but since that date the map prepared in this Observatory in 1907 
has been used. 

(b) Photographic Spectrograph II. was employed early in the year in photo- 
graphing spot spectra with high dispersion for tire purpose of detecting relative 
displacements of the lines most and least affected by pressure. All the best plates of 
the series have been measured and the results published in the Observatory 
“ Memoirs ” (Part I.). 

In the same series of photographs systematic line displacements due to radial 
movement of the penumbral gases were detected. The results of a preliminary 
investigation of this phenomenon have been published in bulletin No. 15, and in the 
Monthly Notices of the Royal Astronomical Society, Volume LXIX. 

A new and very powerful spectrograph, No. Ill,, has been constructed during 
the year. In this a parabolic silver-on-glass mirror forms the solar image on the slit 
plate, hnd a 6-inch plane grating by Michelson is used. Work with this instrument 
has been concentrated on problems connected with radial movement in sunspots, and 
a considerable proportion of the photographs secured with it have been/ measured. 

The results indicate an accelerating outward movement of the gases at the base 
of the chromosphere in all spots, and an inward motion of calcium vapour at high 
levels in most spots. Particular attention was also given, in the case of large spots, 
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favourably situated on the disc to line displacements indicating a rotational 
movement, and strong evidence has been obtained in many instances of a relatively 
slow rotation, which is opposite in direction in the two hemispheres. 

9. General spectroscopic work. — A series of limb and centre comparison 
plates of selected regions of the spectrum has been obtained with spectrograph III. 

These are on a scale of 1 mm. = (HA and form excellent material for measurements 
of the displacements towards the red of the lines at the sun’s limb. They will be 
studied with especial reference to (a) the lines most and least affected by pressure, 
and (/>) the enhanced lines. They are also available for a study of the relative inten- 
sities of the lines at the sun’s limb compared with the centre of the disc. 

A spectrograph has been designed and partly constructed in the observatory 
workshop for photographing the spectrum of Halley’s comet. It is intended to 
employ the 18-inch parabolic mirror for this work, and a reflecting slit made of 
silvered glass will be used. 

10. Prominences. — Prominences were recorded visually on 809 days as against 
310 in 1908, but on as many as 65 days the combined visual and photographic 
record was imperfect owing to unfavourable weather conditions. The weather was 
most unfavourable in July when the prominence record was complete on only 9 days. 
The record of the prominences is made round the disc on which spots and 
faculiv have been projected and with the discs now in use the apparent positions 
of prominences are easily read off directly. The visual record is compared with the 
speetroheliograms and all prominences shown in the photographs but not in 
the drawing as well as conspicuous extensions of Ca prominences inside the disc 
of the sun are added in blue pencil. Where there is much difference between the 
photograph and the drawing the differences are noted. In the ease of eruptive or 
metallic prominences the spectra are examined, the most conspicuous bright lines are 
recorded, and all large displacements of the C line are also noted and their amounts 
estimated. 


11. Work with, the spec troheliograph- —This instrument was in use 
throughout the year. The camera slit of fixed width and fitted with windows at the 
two ends with automatic shutters lias continued to work well. This slit, which was 
fitted in l9t)S, greatly simplifies the working of the instrument and the number of 
failures from imperfect adjustments has been negligible. 


Photographs of the sun’s disc in K a light were obtained on 324 days and 
limb photographs showing the prominences on 272 days. Most of the disc plates 
show the prominences also, more or less distinctly, even when the sky is too diffusive 
for limb photographs. It has been possible therefore to measure position angles and 
heights of prominences from all available plates on 812 days, the results for both 
prominences and tloeeuli were not statisfaetory on 11 days owing to unfavourable 
weather. 

The position angles and heights of the prominences photographed have been 
measured by Mrs. Kvershed, who has also made detailed studies of the minute 
structure and changes of form in some of the more interesting cases. 

The best disc plate of each day has been copied on an enlarged scale on 
bromide paper as heretofore, the prints so obtained being oriented and pasted in 
order on card sheets for future reference. 


Prominence speetroheliograms for 89 days were received from the Solar 
Observatory, South Kensington, and floeculi plates for 821 days were sent in 

exchange. . ° ... , ,. 

12. Solar radiation-— Observations with the Angstrom pyrheliometer were 
made on 5 days. The maximum reading obtained was 1-654 on January 11.- The 
year as a whole has been very unfavourable for this work owing to the abundance 
of cirrus cloud. 


The new method of estimating variations in the solar radiation mentioned in 
the last report has continued to occupy the attention of the Assistant Director, and. 
a large amount of experimental work has been done. 


2 
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The practicability of the method of comparing the photographic intensity of 
moonlight with that of the extra focal images of certain stars has been demonstrated 
and a form of apparatus which satisfies the required conditions has been worked out. 
Unfortunately the climate of Kodaikanal appears to be unsuited for this work as may 
be judged from the statement that throughout the past year there has been no single 
night near full moon in which the sky was entirely unclouded or free from faint 
streaks of cirrus. The tendency to heavy dews is also a serious difficulty. It is 
much to be desired that so promising a method of estimating changes in the sun’s 
•output of energy may he taken up at some more suitable locality. 


Summary of Results. 


13. Sunspots- — The following table shows the monthly number of new 
groups observed, the mean daily number of spots visible, and the distribution 
between the northern and southern hemispheres : — 


— 

January. 

February. 

a 

o 

a 

a 

ft 

<d 

£ 

a 

June. 

July. 

DO 

£ 

60 

pi 

September. 

October. 

fH 

CD 

a 

CD 

l> 

O 

tea 

CD 

gD 

a 

CD 

o 

CD 

O 

Year. 

New groups 

19 

16 

24 

22 

10 

15 

12 

16 

13 

23 

31 

20 

221 

Daily number 

4*5 

4*2 

4*4 

3*1 

2*7 

2*2 

2*2 

2*3 

2*4 

4*5 

4*9 

4*8 

3*5 

North 

8 

5 

6 

4 

3 

4 

7 

6 

6 

13 

13 

8 

83 

'South. 

11 

11 

18 

18 

7 

11 

5 

10 

i 

? 

! 

10 

. 

18 

12 

188 


There was a marked revival in spot activity during the last three months of the 
year but for the year as a whole there was a slight decrease. The total number of 
new groups for the years 1907, .1908, and 1909 were respectively 301, 262, and 
220, and the mean daily numbers were 4-4, 4-6, and 3 - 9. 

Southern spots continued to preponderate greatly over the northern, the 
proportion being even higher than in 1.908. So also the mean latitude of southern 
spots was slightly higher than that of the northern ones in every month except 
September and November. The mean latitudes for the whole year were 8-9 for 
northern spots and ID'S for the southern. 


On five days the sun’s surface was recorded as free from spots. There was 
one day, December 2o, on which ten groups were observed. A striking feature of 
the last th ree months of the year was the comparatively large number of groups 
which contained fairly large spots. 


The following 
year : — 

January — 

' f 1698 
NosJ 1594 
L 1595 


February — 

f 1605 
1607 
1609 
K os.< 1611 
1612 
1618 
\J1G15 


March — 



1629 

1632 


were the most important groups of spots seen during the 


These spots were large and were changing rapidly. Their 
spectrum indicated that they were active. C was frequently 
observed reversed and dark D ;j was seen near them. In the 
ease of No. 1593 the D. t line was seen bright over the whole 
of the main umbra on the 23rd. 

All of these were large and most of them were spectroscopically 
active. Eeversals and displacements of C as well as 
darkening of JD 3 were frequently observed near them. 


These were scattered trains of spots and were very active as 
indicated by the behaviour of the C and 1) 3 lines. 
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April— 

Nos. 


164b 

1649 


May — 

f 1659 

xt J 1662 

Nos. < 1663 
^1667 


June — 

f 1671 
| 1673 
Nos.<( 1678 
| 1681 
1^1683 


July — 
Nos. 


1690 

1693 


were the only groups which contained fairly large spots. 
No. 1649 developed a large number of companions as it 
neared the central meridian, and by the time it had reached 
it, had become a train of three large spots. 

All of these were large. No. 1663 was the only one in which 
disturbances in 0 and D 3 were frequently observed. It was 
first seen as a double-spot group with the two spots nearly 
equal in size, but the leader gradually diminished and the 
following spot increased in size till on the 15th the former 
had almost disappeared while the latter was a large spot 
but of irregular outline. 

All of these contained large spots. Nos. 1671, 1678 and 1681 
first appeared on the sun as small spots and grew in size as 
they advanced westwards. Nos. 1678 and 1688 came round 
the east limb as large spots, but the former dwindled away 
and disappeared before it reached the west limb. 

were the only large spots. No. 1690, when traversing the 
eastern half of the sun, developed a large number of compa- 
nions which began to vanish after it had crossed the central 
meridian. No. 1693 developed on the side of the sun turned 
towards us and was visible to the naked eye. The smaller 
companions of this spot also began to vanish when traversing 
the western half of the sun. 


August — 

No large spot appeared on the sun during 


the month. 


September — 

ri7l4 
| 1715 
Nos.< 1719 
1 1725 
1^1726 


were the large spots of the month. Nos.. 1725 and 1726 were 
returns of Nos'. 1714 and 1715 respectively. The latter two 
after crossing the central meridian developed suddenly into 
trains of large spots. No. 1715, when it reached the west 
limb, was associated with a metallic and highly eruptive 
prominence. No. 1719 was a large spot when it came round 
the east limb on the 18th and for several days afterwards the 
0 line was observed reversed on or near it. On the 28th 
at or a little before 10 h 30 m there was a sudden and very 
violent out-burst of bright gases on or near the spot. The 
whole area was seen as a bright prominence projected on the 
sun’s disc though the observing conditions were poor. The 
prominence showed displacements of the hydrogen lines but 
the direction and the amount of motion indicated as well as 
the form of the prominence were rapidly changing. A Ca 
flocculus photograph taken at 10 h 39” showed the spot region 
to be completely filled with bright matter and the spot itself 
was not visible. About the time of the outburst there was 
a sudden and large rise in the Horizontal Porce record of the 
magnetograph. 


■October — 


fl729 

Nos. I 1734a 
I 1781 


These were the most important of the large spots seen during 
the month. Nos. 1729 and 1734a suddenly developed 
into trains of large spots when about 25° west of the central 
meridian. No. 1731 was a very large group covering nearly 
15 c of longitude. It was found to drift steadily westwards and 
its position in longitude bad changed considerably before it 
returned as No. 1748. It underwent much change of form 
from day to day, C was frequently reversed in it, and D 3 was 
often seen dark. On October 15 when the group was within 
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November — 

f 1762 
| 1766 
.Nos. <( 1769 
‘ 1770 
1772 


2 days of the west limb C was brightly reversed over an 
extensive area near the group and it was seen as a changing 
prominence projected on the sun’s disc. It was first observed 
at 9 h 13 m and there was nothing left of it by 10 u 30 m . 

All these contained large spots. No. 1766 formed near the 
central meridian and showed disturbances in C. No. 1772 
also formed on the visible disc and after it had crossed the 
central meridian became a fine and active train of large spots. 


December— 

( 1782 

1786 

1787 
Nos. { 1788 

1790 

1793 

1797 


All these lay between longitudes 57° and 253°. The other half 
of the sun was comparatively inactive. But even of these 
groups No. 1782 was the only one which showed any striking 
features, spectroscopically or otherwise. ° 


14. Prominences-— The activity as estimated by profile areas has been well 
maintained throughout the year, but the numbers obtained show a reduction of 23 
per cent, compared with the previous year. 

The general activity of the two hemispheres compared with 1908 is given in the 
following table 

Mean daily profile, areas of prominences. 


1908. 1909. 

Square minutes. Square niinulot*. 

North 2-41 210 

South 2-98 2-0 J 


Total .. 5-39 - 411 


Considerable changes have taken place in the distribution of the prominences in 
latitude. The polar regions in both hemispheres have been inactive, that is, the 
mean areas in t he regions comprised between latitudes 65° and the pole's have fallen 
to less than one-tenth of the areas found in lower latitudes. A well-marked zone of 
activity has developed between the parallels 45° and 55° in the northern hemisphere 
a corresponding active region in the south recorded in 1908 having subsided. Such 
alternations between north and south have been recorded previously and appear to 
he a characteristic feature of prominence development. This change has had the 
effect of restoring the balance of activity between the hemispheres winch have been 
sensibly equal in 1909. 

There has been a great reduction in the number of metallic prominences 
recorded, particularly in the southern hemisphere, and the mean latitudes have 
decreased largely. The mean and extreme latitudes observed are given in the 
following table : — 


Metallic prominences. 



Number 

observed. 

Mean latitude. 

Extreme 

latitude. 

North 

<* * * * 

* # 

21 

8°-8 

2° 

16° 

South 

j * m * • 

. <* * 

| 20 

12°-2 

2° 

22° 
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The prominence activity in each month may he estimated from the following 
table : — 


Numbers of Prominences. 


Month. 

Prominences 
one minute 
or more in 
height. 

Metallio. 

Eruptive. 

January 

< » m 


57 

5 

4 ' 

February • . 

t 


64 

7 

8 

March 

9 


52 

6 

6 

April 

* * 


73 

6 

6 

May 



43 

1 

1 * 

June 



29 

1 

1 

July 


• ft 

11 

1 


August 

• • 

ft ft 

24 


• 

September . . 

• « 


46 

3 

o 

7 

October 



37 

3 

2 

November . . 



45 

3 

4 

December . . 


* * 

58 

5 



* The eruptive prominence was also metallic. 


The following were the more noteworthy prominences of the year : — 

January . — The tallest and the most active prominence of the month was 
photographed on the 12th at 8 h 3 m , the main part of it was an arch 15° in extent and 
160" high. Subsequent photographs showed it as changing both in form and height, 
and at 14 u 27 1,1 there was nothing left except a narrow slanting strip 10° long, far 
away from the limb and about 285" at the highest point. 

February , — Two prominences photographed on the 25th reached a height of 

240". 


March— The tallest prominence for the month was photographed on the 7th 


and was 175" high. 

April —The main part of an eruptive prominence recorded on the 21st was a 
bright straight jet 220" high in Ga, but in E a it was only a faint detached streak 
about 90" high. One of the prominences seen on the 23 rd was associated with spot 
crroup 1651 and was bright and metallic, but its height though changing did not 
exceed 30". C was displaced, and the direction as well as the amount of displacement 
frequently changed during the whole time of observation— from 9” 45'“ to ll' 1 0“ 
The greatest displacement observed corresponded to a radial velocity of 115 miles a 
second towards tbe observer. The prominence showed about 30 bright lines between 
O and P. 

May— Two of the largest prominences of the month were detached clouds, 
270" and 240" high, photographed near the west limb on May 16. 

June. An eruptive prominence was recorded on the 23rd, situated at latitude 

-f25° west,' at 8 h 50 m . C was displaced to violet over the whole prominence, the maxi- 
mum displacements being 4 A. The prominence was changing rapidly. The height 
in Ca varied from 70" at 8 h 7“ to 230" at 9" 21“ and 150" at 9 h 50“ A rather faint 
prominence, 90" high, was photographed at this position on the next day. 

July . — Only one metallic prominence was observed during tbe month. It was- 
seen on July 6 at latitude — 8° east. 

August . — The highest prominence recorded was only 120". The only promi- 
nence which showed any activity was a very bright one, 45" high, seen at latitude 
4- 9° east at I0 h 10 m on the 14th. At 10 h 20“ there was only a detached streak 20 
hio-h left of it. An hour previously at about 9 h 6 ,n nothing had been seen at the 
same place. The Ca photographs also did not show anything. 

September . — The tallest prominence recorded for the month was also an 
eruptive one which was photographed at latitude — 15^ west on the 23rd, and 
reached a height of 330". 


3 
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October. — The tallest prominence of the month was 240" high observed in 
about the same position on the 9th and 10th. 

November. — A highly eruptive prominence which was also the highest for the 
month was recorded at latitude -f- 1 3° east on the 30th. C was displaced and the 
amount and direction of the displacement, as well as the form of the prominence, 
underwent rapid changes. The maximum displacement corresponded to a velocity 
towards the observer of 200 miles a second and the maximum height recorded was 
360". . A smaller, but equally active and brighter prominence, had been observed at 
the same position on the previous day. A noteworthy feature was that, during one 
of the transformations it was undergoing, the main part consisted of a number of 
bright concentric arches. 

December. — The tallest prominence of the month was a detached vertical strip 
360" high which was photographed at latitude — 55° east at 8 h 13 m on December 28. 

(b) Other observations. 

15. Time. — The error of the standard clock is usually determined by reference 
to the L6 h signal sent from the Madras Observatory. This is rendered possible by 
the courtesy of the Telegraph department which permits the Madras wire to be joined 
through to this observatory. The signal is received with accuracy on most days and 
all failures are at once reported to the officer in charge of the Madura division who 
takes much interest in the accuracy of the time service. Time determinations are 
made with the transit instrument at frequent intervals, as a check. 

The usual time signal to the station was given, by means of a flag, throughout 
the year. 

16. Meteorology. — Meteorological observations were carried on as in former 
years. Eye observations are made at S h , ID 1 ', and 16 h local mean time. Tempera- 
tures and pressures are recorded continuously by a Richard’s thermograph (wet and 
dry bulb) and barograph, and the mean temperature and pressure are obtained from 
the traces corrected by reference to the eye observations. The wind direction and 
velocity are obtained from a Beckley anemograph. 

Pressure .*• — The mean pressure for the year was 0-029 inch below the normal. 
It was in defect in every month of the year. The highest mean pressure recorded was 
22-919 inches on March 27 and the lowest 22-611 on June 3. 

Temperature.— The mean temperature for the year was 0°-8 below normal. It 
was TM in excess in January normal in March and in defect in all other months. 
The greatest defect was 0-8 in July. The maximum shade temperature recorded was 
72"-7 on March 9, and the minimum 43°-0 on February 6. The highest temperature 
shown by the black bulb m vacuo was l42°-6 ou April 17 and the lowest temperature 
on the grass was 26°-2 on February 13. 

Humidity. — The mean humidity of the year was normal. The greatest 
differences from normal were a defect of 15 0 /° in January and an excess of 6 0 /° in 
August, N ovember, and December. 

Ram . — The total rainfall for the year was considerably above normal and the 
distribution throughout the year was very abnormal. It was largely in excess in 
January and August (7 inches and 10 inches), and largely in defect in September and 
December (5-|- and 4 inches). The rainfall of August was a record for that month 
while that of September was the smallest on record. The greatest fall in one day 
was 4'51 inches on January 1. 

Wind. — On the average for the year the wind was somewhat weaker and two 
points more northerly than the average. The amount was in considerable excess in 
January, March, and September and in considerable defect in April, June, October, 
and December. The largest amount of wind in any one day was 689 miles on March 
5 and the smallest 104 miles on May 28. 

* There is some reason to believe that these barometer readings are about 0-01 inoh too low, but no change in the 
barometer correction can be made till a comparison is obtained with a standard. 
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Transparency of the atmosphere. — The transparency of the lower atmosphere, as 
judged by the visibility of the Nilgiris, was much below the average. They were 
seen on only 147 days as against 175 in 1908. 

Cloud and sunshine. — The year as a whole was rather less cloudy than usual 
and the amount of bright sunshine exceeded the average by 140 hours. 

1 7- Seismology- — The Milne horizontal pendulum worked well throughout the 
year and the results are given in Appendix I. The watch had to be sent to Madias 
for repairs in November, but this did not affect the working of the instrument as the 
standard clock marks each hour on the paper by an electrical device, and the marks 
made bv the watch are used only in case of a failure in the electric record, Sixty- 
eight earthquakes were recorded during the year. The original records are retained 
here but copies of the traces of the more important shocks are sent to the British 
Association Committee, the Strassburg International Bureau, and to other workers on 
the subject who ask for them. 

13. Library. — One hundred and fifty-eight hooks were bound during the year. 

19. Publications.— Bulletins Nos. XIV. to XVIII. were published during the 
vear No XIX. is in the press and Part I. Volume I. of the Memoirs was ready for 
distribution at the end of the year. Bulletins Nos. XIV. and XVII deal wxth promi- 
nences observed in 1908, No. XV. with “ Badial movement m spots and No XV III. 
with “ Pressure in the reversing layer 55 ; No. XVI. is s “ On the curvature of hues m 
the spectrum formed by a plane grating, ” by Dr. Gilbert T. Walker. In addition 
to these, the following papers were published during the year : 

“Badial Movement in Sunspots 55 by J. Evershed. (M.N., B.A.S., LXIX., 

Mo. 5.) AT 

U A Solar Outburst and a Magnetic Storm 55 by C. Michie Smith. (M.N., 

B.A.S., LXX., No. 1.) . i 

20. General — • Sufficient observations having been obtained for comparative 
purposes, the Periyakulam Observatory was closed at the end of April 1909. 

The Director-General of Observatories visited the Kodaikdnal and Madras 
Observatories in January. The Director visited the Madras Observatory in Novem- 
ber When there, he obtained an interview with His Excellency the Governor to 
discuss the probable effect on the Madras Observatory of the proposed erection of a 
new General Hospital on the Spur Tank (see the Deputy Director s report) His 
Excellency promised that, if the scheme was carried out, all necessary care would be 
taken to safeguard the interests of the Observatory. 

The Public Works Department has so far made no progress with the electric 
light installation in spite of various attempts made by the Director to impress upon it 
the urgency of the work. ' 

The staff of the Observatory has worked well throughout the year and the lirst 
Assistant, Mr. S. Sitarama Aiyar, deserves special mention for efficiency and zeal. 

The Observatory, Kodaikanai, O. Michie Smith, 

February 1910. Director , KodaiUnal and Madras Observatories. 
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II. 


-EEPOET OF THE MADEAS OBSEEYATOET FOE THE YEA E J 909. 


1- Staff. —The computer went on privilege leave for one month, 
other changes in the staff during the year. 


There were no 


, 2 ‘ Service— No change was made in the programme of astronomical 

observations ; these have been restricted as usual to meridian observations to deter- 
mine time. The only change in the time signals distributed is the following • the 
4 p.m. roll now commences 2 minutes before 4 p.m, instead of 3 minutes as hitherto 
The change has been in effect- since the 19th of March under the order of the Director 
of tto Oblatory. The Port Time Signal wa S fired correctly TnZ Id 8 r T on 

701 ° + Ut ° f /l S0 J < ? CCa fT gmng a P ereenta £ e 0 f success of 96.“ Some of these failures 
rSir/V.l Observatory 1 a new one was therefore put down 

t> ed of the river by the Telegraph Department. . The time ball at the Port Office 
as diopped correctly at 1 P.M. on every occasion except 4 throughout the year and 
oil 2 out of these 4 it was dropped correctly at 2 p.m, 

nuea 8 a S M uS r01 ^|J i «M.-Mete o ro logio a l observations were oonti- 
t ? ™ i • i I and 16 observations were reduced and sent to the 
India Meteorological office on Form F. Observations on cloud movement were 

Besides tlie ordinary weather telegrams, special storm observations were 
on two occasions to Simla and on 47 occasions to Calcutta. The tabulation of 

Hie traces of the autographic instruments at Madras and of the anemograph at 
Dodabetta are brought up to date. anemograph at 

effected d"rt| 1 ;fe S y7^ ertaillrepair8t0 thC o' ““ Director were 

Ob 8 eLl“^teefl S s rD«Lb1!7Ml:h fte Hs ‘ “ a» Madras 


[a) Astronomical 

if«tifo 1 Lo ^“]^^^ el,seoope ~ :rrone,lt011 & Simm8 ' 

si Dent, ISTo. 1408. • 

si _ S. Eeifler, No. 61. 

Mean Time Clock with galvanometer— Shepherd & Sons. 
Meridian Circle— Tronghfcon and Simms. 

Mean Time Clock— J. Monk. 

Mean Time Chronometer— V. Kullberg, No. 5394. 

” , „ No. 6544. 

x> + 1,1 m ” • . -r Parkinson and Frodsham, No. 2352 

Portable Transit Instrument— Dolland. 

Portable Telescope with stand. 

Tape Chronograph — E. Fuess. 

Eelay for use with the Chronograph— Siemens. 


(b) Meteorological 

Eichard’s Barograph— No. 10, L. Casella 

„ Thermograph— No. 3618, L. Casella. 

Beckley s Anemograph— Adie. 

Sunshine Eecorder— No. 149, L. Casella 
Anemoscope — P. Orr & Sons. 

Nephoscope— Mons J ales Daboscq & Ph. Pellin 
Barometer, Fortin’s— No. 1771, L. Casella. 

» No. 725, Ij. Casella (spare). 

Dry Bulb Thermometer— No. 94221^ LMlaseSa”^ 

Wet Bulb Thermometer— No. 94219. L^lla 

Dry Martmlm Th,rmome^, 0 ?5 8 tC“b^ ) ' 

Dry Minimum Thermometer — No. 69047 L Caselln 
Wet Minimum Thermometer- No. 91753’ Negretti & Zambra 
Sun Maximum Thermometer— No 10479 NneL>+« r ^ m ° ra " 
Grass Minimum Thermometer-No 3377 NeSil^ml?; 
Bsin-gaeg, (8" dmmeterJ-N.. 1042, 
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Measure glass Iojl above. 

Rain-gauge (5" diameter). 

Measure glass for above. 

The axes and bearings of the transit instrument were examined and cleaned 
during the visit of the Director in November. The rate of the Rieiler Clock has 
been steady. The Haswall Clock which was taken down last year was put up again 
and is keeping a steady rate. The Sidereal Clock by Dent was cleaned and the cord 
carrying the weight was renewed. 

The body of the equatorial and the pillar were painted, the clock work, circles 
and the eye-pieces were cleaned by Messrs. P, Orr & Sons in the early part of the 
year. Halley’s comet was first observed outlie 3rd of December. 

In the latter half of September it was stated that a proposal was under consi- 
deration to build a new General Hospital in the Spur Tank — a site on the meridian 
through our transit and a little over one-fourth mile to the north of it. As I consi- 
dered that this proposal, if carried into effect, would prejudicially affect our 
observations of close polar stars and might even render them valueless or impossible, 
it was my duty to call the attention of the Director of the Observatory and the 
Director- General to the matter. This was done, and representations have been made 
on the matter. 

6. Weather summary. — The following is a summary of the meteorological 
conditions at Madras during the year 1909 : — 

Pressure. — Pressure was below normal in all months except July and August. 
The greatest excess was 0-010 inch in August and the greatest defect 0-043 inch in 
January. The highest pressure was 30-104 inches on December 29, and the lowest 
29-476 inches on June 5. 

Temperature. — The mean temperature was above the average in January, 
February, -Tune, October, November, and December and below normal during the 
other mouths. The maximum temperature was below normal in all months except 
October, November, and December, the greatest excess being 4°-3 in October and the 
greatest; defect 2°-8 in September. The minimum was above normal in January, 
February, November, and December, normal in October and below normal during the 
rest of the year. The minimum on the grass was above normal in all months except 
May, July and October. The highest shade temperature recorded was 106°T on May 
30 and the lowest 64°-5 on January 25. 

Humidity. — The percentage of humidity was normal in October and December, 
below normal in November, and above normal during the remaining months. The 
driest day was -Inly 18 with 34 per cent, of humidity. 

Wind. — Wind direction was normal for February and May ; it differed most 
from normal in September when it was 3 points more westerly than usual, the 
average direction being south-west. The recorded air movement was apparently 
lower than usual throughout the year. This however is an effect due to a gradual 
change in exposure of the anemometer. The movement was certainly lighter than 
usual in May when hot weather conditions were much less intense than they often 
are in this month. The abnormal and heavy rain in April and May had completely 
changed the character of the surface of the country, and persistent high temperatures 
with vigorous air movement attending were impossible. 

Cloud. — -The percentage of cloud was above normal in February and below 
normal during the remaining months 

Sunshine.— The percentage of bright sunshine was above normal in October 
and December and below normal during the rest of the year. The total number of 
hours of bright sunshine during the year was 2,271-1 hour§. 

Rainfall. — The rainfall was above the average in January, April, May, July, 
August and September and below during the other months, the greatest excess being 
9-69 inches in April and the greatest defect 10-39 inches in October. The rainfall 
for the year was 46-53 inches on 86 days, being 2-49 inches below the normal. The 

; 4 



14 


monsoon rainfall from 15th October to the end of the year was only 4 ;™u 

0f it 00 inohes - Screral forced in the rit 

period, but they formed far to the east and trayelled in northerly directions tflri™ 

the monsoon with them and away from the Madras Coast. The greatest Ml on anf 
day was 5-42 inches on May 4. gieatest Wi on any 

. Storms .— A storm formed in the south-west of the Bav on nr™ 9 a 

Coast,. aepeenea again, and gave yery heavy rain on the West 


Madras Observatory, 
29 th January 1910. 


B. Ll. Jones, 

Deputy Director. 
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Appendix I. 


Kodaijblanal Observatory Seismologieal Eecords in 1909. 


No. 

Date. 

I 

P.T. 

commence 

G.M.T. 

L.W. 

commence 

G.M.T. 

Maxima 

G.M.T. 

End. 

Max. Amp. 

Duration . 


1909. 


H. 

M. 

H. 

M. 

H. 

M. 

n. 

M. 

MM. " 

H. 

M. 

i 

Jan. 

22 


12 

38*2 

12 

43*3 

12 

46*9 

13 

08 

1*1 = 0*5 

0 

30 

2 


23 

. . 

2 

567 

3 

11*5 

3 

14*6 

4 

41 

2*0 = 0*9 

1 

44 

■3 


29 

. „ 

1 

18*8 





2 

03 


0 

44 

4 

Feb. 

2 


19 

12*2 

19 

18*8 

19 

21*9 

19 

43 

0-6 = 0-3 

0 

31 

5 


9 


11 

37*2? 

11 

55*3 

11 

56-9 

12 

4 7 

1*0 = 0*5 

1 

10 

G 


9 


14 

38*0 





15 

53 


1 

15 

7 


22 


9 

41*3 

9 

45*4 

9 

45*4 

10 

59 

0*5 = 0*2 

1 

18 

8 

Mar. 

7 


18 

47*4 





19 

06 


0 

19 

9 

12- 

-13 


23 

37*1 

0 

02*6 

0 

06*1 

0 

51 

1*0 = 0*5 

1 

14 

10 


13 


14 

39*8 

15 

11*4 

15 

12*31 

15 

56 

0*6 = 0*3 

\ 1 

15 










13*6 j 



0*6 = 0*3 

1 


11 


17 


10 

33*1 

10 

38*2 

10 

39*2 

10 

47 

■0*3 = 0*1 

0 

14 

12 

17- 

-18 


23 

01*8 

23 

16*3 

23 

23*9 

0 

12 

3*5 = 1*7 

1 

10 

13 


23 


20 

41*2 

20 

47*4 

20 

48*9 

21 

08 

0*6 = 0*3 

0 

27 

14 

Apl. 

10 

. . 

5 

51*5 

6 

44*3 

6 

47*4 

7 

59 

0*7 =~0*3 

2 

07 

15 


10 


18 

58*4 

19 

29*0 

19 

34*1 

? 


1*1 = 0*5 

? 


ir> 


10 

• . 

2G 

077? 

20 

25*9 

20 

29*0 

21 

38 

2*0 = 1*0 

1 

31 j 

17 


11 

. . 

14 

45-4 

14 

61-5 

14 

53*6 

15 

22 

0*5 = 0*2 

0 

37 J 

18 


14 


2 

51*7 

2 

64*3 

2 

54*8 

3 

16 

0*9 = 0*4 

0 

24 

19 


14 


20 

01*8 

20 

22*3 

20 

25*2 

20 

48 

0*5 = 0*2 

0 

46 

20 


25 


22 

08*4 




* . 

23 

29 

. . 

1 

21 

21 


27 

• . 

12 

55*6 

13 

36*2 

13 

38*2 

14 

42 

0*9 = 0*4 

1 

46 

22 


29 

. . 

92 

57*6 

23 

03*7 

23 

04*8 

24 

08 

1*1 = 0*5 

1 

10 

23 

May 

2 


7 

49*7 




• * 

8 

24 


0 

34 

24 


2 


22 

12*7 

22 

13-3 

22 

14*3 

22 

42 

0*6 =0*3 

0 

29 

25 


3 


0 

11*2 

0 

12*2 

0 

13*3 

0 

22 

0*8 = 0*4 

0 

11 

26 


10 

. . 

20 

24*9 

20 

24*9 

20 

27*4 

20 

57 

2-3 = 1-1 

0 

32 

27 


12 


1 

35*6 

1 

40*7 

1 

47*4 

2 

21 

0*5 = 0-2 

0 

45 

28 


17 


8 

22*3 

8 

35*1 

8 

41*3 

10 

22 

0*6 = 0*3 

2 

00 

29 


30 

. , 

21 

10*5 

21 

30*0 

21 

36-1 

22 

27 

0*6 = 0*3 

1 

17 

30 

June 

3 

. . 


? 

18 

42*3 

Boo in struck 

23 

01 ? 

18-+- ==: +8*6 

? 










stops. 






31 


8 


6 

06*2 

7 

07*2 

7 

19*7 

8 

23 

1*1 =0*6 

2 

17 

32 


12 

• . 

20 

44*4 

21 

00*3 

21 

20-3 

22 

13 

1*0 =0*5 

1 

29 

33 


18 

. . 

7 

46*4 




. . 

8 

03 


0 

17 

34 


27 


7 

39-2? 

8 

13*1 

8 

25*4 

9 

24 

0*6 = 0*3 

1 

45 

■35 

July 

7 

. . 

21 

43*3 

21 

48*0 

21 

51*0 



12 =5*8 












53-6 

23 

37 

14 = 6*7 

i 

54 i 

36 


26 


10 

39*2 P ’ 

11 

03*3 

11 

04*4 

11 

45 

1*6 = 0*7 

1 

06 

37 


30 


11 

07*6 

12 

21*9 

12 

40*2 

13 

55 

1*5 = 0*7 

2 

47 

38 


31 

* . 

20 

43*7 

21 

04*1 

21 

06-7 

21 

44 

0*5 = 0*2 

1 

OO 

39 

Aag. 

1 

. . 

10 

31*0 




. . 

10 

55 


0 

24 

40 


4 

„ , 

7 

58*7 





8 

10 


0 

11 

41 


14 

. . 

6 

44*6 

7 

”lvl 

7 

14*1 

8 

05 

1*1 = 0*5 

1 

20 

42 


16 


8 

18*5 

S 

29*5 

8 

31*0 

9 

13 

0*5 =0*2 

0 

55 

43 


22 



? 

6 

33*1 

6 

34*6 

6 

54 

0*6 =0*3 

? 


44 


22, 


15 

48*5 


. • 

15 

54*1 

16 

16 

4 w 

0 

28 

45 

Sept. 

3 


' 11 

33*0 





11 

41 

* * 

0 

08 

46 


5 


9 

20*6? 

9 

*26*4 

10 

00*0 ? 

9 

38 

1-1 =0-5 

0 

17 

47 


6 


8 

36*1 ? 



8 

42*3 

8 

58 


0 

22 

47a 


7 

. . 

15 

36*2 

15 

*43*3 

16 

44*0 

16 

07 

O 

11 

O 

to 

0 

31 

48 


8 

, , 

17 

02*3 

17 

15*4 



17 

46 


0 

44 

49 


8 


19 

56*7 





20 

20 


0 

23 

50 


11 

, , 

5 

18*7 ! 





5 

42 

. . 

0 

z3 

51 


11 


11 

09*0 ! 

1 11 

*22*7 



12 

16 


1 

07 

52 


16 


19 

00*2 

' 19 

08*0 

19 

io*o 

19 

28 

0*5 = 0*2 

0 

28 ! 

53 


16 


19 

57*7 

20 

23*8 

20 

24*4 

20 

39 

0*4 = 0*2 

0 

41 

54 


21 


19 

09*0 





19 

51 


0 

42 

55 


23 

. . 

6 

31*0 

6 

*35*1 

6 

36*2 

6 

57 

0*6 = 0*3 

0 

26 

56 


27 

. . 

6 

02*7 


- * 



6 

18 


0 

15 

57 

Oct. 

17 


22 

34*1 





22 

43 


0 

09 

58 

20- 

-21 

. . 

23 

44*9 

23 

50*6 

23 

52*7 

1 

21 

15+ =r 7+ 

1 

36 

59 


23 

. . 

10 

05*4? 

10 

08*0 


? 

10 

13 

4 . 

0 

08 

60 


30 

. , 

10 

22*5 

10 

37*7 ? 

10 

39*3 

11 

27 

0*6 = 0*3 

1 

05 

61 


31 

. . 

11 

06*9 

11 

58*7? 

12 

14*1 

12 

37 

0-5 = 0-2 

1 

30 

62 

Noy. 

10 


*6 

22*3 

6 

30*2 

6 

31*0 

7 

56 

1*6 = 0*7 

1 

34 

■*63 


21 

.. 

7 

49*7 

8 

03*6 

8 

06*2 

8 

53 

l*i= 0*5 

1 

03 

64 

Deo. 

9 

.. 

15 

46*9? 

16 

42*8 

US 

45*4 

17 

46 

0*7 = 0*3 

1 

59 

65 


9 


21 

48-5 

22 

18*7 

22 

24*4 

23 

2L 

1*0= 0*5 

1 

331 

66 

9- 

-10 

** 

23 

39*2 

23 

48*1 

23 

52*8 

1 

24 

1*1 = 0*5 

1 

45 J 

'67 


29 


19 

35*1. 


•* 


*• 

19 

59 

•• 

0 

24 


Remarks. 


Luristan, Persia. 
Widening of line. 


Widening ol line. 
Widening of line. 


These run into 
each other. 

Felt at Simla. 

Widening of line. 


Widening of line. 


Boom reached 
stops 66-7 1 ® 
to 19h 0*8*» 

Gale of wind. 


Widening of line. 


Mexioo city. 

Widening of line. 
Widening of line. 
Japan. 


Widening of line. 
Widening of line. 

Widening* of line. 

Widening of line. 
Widening of line. 
Widening of line. 
Widening of Jin©. 


Widening of line. 

Widening of line. 
Widening of line. 
Quetta. 

Widening of line. 


* Possibly 2nd 
P.Ts. 

‘2nd P. Ts. Ifik 
67.7m 

Possibly these 
two run into 
each other. 

Widening of line. 
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Kodaikanal mean hourly wind velocity for the year 1909. 

Honrs. 


17 
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Appendix IV. 


Kodaisanal Mean Hourly Bright Sunshine for the year 1909. 


Month. 

Hours. 

Kemarke , 

0-7 

7-8 

8-9 

9-10 

10-11 

11-12 

12-13 

13-14 

14-15 

15-16 

16-17 

17-18 

January 


0*15 

0*65 

0*77 

0-81 

0*85 

0'79 

0-80 

0*83 

0*83 

0-73 

0-70 

0*22 


February 


*14 

*79 

*91 

•96 

•97 

•96 

•89 

•83 

*78 

•69 

*72 

*35 

- 

March 


*12 

•85 

*90 

■93 

•94 

*90 

•85 

•74 

■69 

*61 

•44 

•24 


April .. 


•21 

•82 

*93 

•88 

•89 

*72 

•67 

*62 

*56 

•46 

•40 

•28 


May .. 


*34 

*65 

*70 

•70 

*74 

*62 

*58 

•53 

*42 

•34 

•30 

•19 


June .. 


*23 

•53 

*57 

•64 

•64 

•65 

•49 

•42 

•22 

•20 

•17 

•03 


July .. 


•15 

•29 

•32 

•38 j 

•38 

•39 

•38 

•32 

*25 

•19 

•15 

*10 


August 


•20 

*53 

•56 

•53 I 

•50 

*44 

•27 

•15 

*12 

•08 

•03 

*02 


September 


*03 

•46 

•67 

i 

•67 

•71 

•60 

*59 

•47 

•30 

•19 

•11 

•06 


October 


*05 

*41 

*60 

•66 

*67 

•45 

•34 

•28 

*31 

•24 

*15 

*05 


November 


*05 

•42 

•69 

•71 

•55 

•54 

•54 

•56 

40 

•33 

•17 

*08 


December 


*04 

•43 

•77 

•78 

*77 

•77 

*64 

1 * 57 

•43 

*46 

•27 

•03 



Mean . . 

0-14 

0-57 

0-70 

0-72 j 

0*72 

0’65 

0-59 

0-53 

0*44 

0*38 

030 

0-13 



Appendix V. 


Number of days m each month on -which the Nilgiris were visible during 1909. 


Month. 

Very clear. 

Visible. 

Just visible. 

Tops only 
visible. 

Total. 

January 


10 

7 

1 

3 

21 

February 


2 

4 

6 

2 

14 

March 



3 

4 

2 

9 

April 



1 

4 


5 

May 


1 

2 

i 


4 

June . , 


5 

3 

2 


10 

July 


1 

3 

1 

1 

6 

August 


11 

9 

3 

1 

24 

September . . 


8 

12 

3 

1 

24 

October 


5 

3 



8 

November . . 


.. 

1 

1 


2 

December 

Total .. 

10 

5 

4 

1 

20 

— 

53 

53 

30 

11 

147 
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Appendix VII. 


Abstract of the mean meteorological condition of Madras in 1909 compared with the 

average of past years. 


Mean values of 

1909. 

| Difference from 

.Average. 

deduced atmospheric pressure . 

29*860 

0*014 below. 

29*864 

Temperature of air 

81*5 

0*4 above. 

81*1 

Do. of evaporation 

76-2 

1-7 „ 

74*5 

Percentage of humidity 

79 

7 „ 

72 

Greatest so] jar heat in volcuo 

134*1 

5*6 below. 

139*7 

Maximum in shade 

91 -0 



1 0*2 above 

90*8 

M inimum in shade 

74-7 



Do . on grass 

Same as 

74*7 

72-8 

0*4 above. 

71*9 

Rainfall sinoe January 1st on 86 days 

i 

46*68 | 

2*49 below. 

49*02 

General direction of wind 

S.E, 

Same as 


S.E. 

Daily velocity in miles 

Percentage of cloudy sky 

137 

34 below. 

171 

42 

7 

49 

Do. of bright sunshine . . 

61*6 

6*9 „ 

58*4 

" - 






Duration and quantity of the wind from different points. 



From 

Hours 

Miles. 

i 

j From 

Hours. 

Miles. 

From 

Hours. 

j Miles. 

i 

| From 

Hours. 

Miles. 

North 

137 

869 

East 

323 

1,544 

South 

173 

1,102 

West 

261 

1,863 

N. by R . . 

189 

1,101 

E% by S. . . 

292 

1,540 

S. by W. . . 

190 

1,026 

W. by N . . 

169 

1,198 

N.N.E. .. 

251 

1,290 

E.S.E. . . 

338 

1,427 

s.s.w. .. 

22S 

1,269 

W.N.W. .. 

176 

1,077 

N.E. by N. 

391 

2,393 

S.E. by E. 

448 

2,019 

R.W. by S. 

205 

1,154 

N.W. by W. 

111 

658 

N.E. .. j 

507 

3,242 

S.E. 

375 

2,205 

s.w. 

231 

1,378 

N.W. 

91 

425 

N.E. by E. 

440 

■ 

2,825 

S.E. by S. 

674 

4,037 

S.W. by w. 

275 

1,700 

N.W. by N. 

62 

348 

E.N.E. .. 

309 

1,891* 

S.S.E. .. 

368 

2,458 

W.6.W. .. 

255 

1,643 

N.N.W. 

91 

526 

E. by N. . . 

mi 

350 

1,775 

S. by E. . . 

267 

1,749 

W. by S... 

290 

1,912 

N. by W. 

74 

445 


numbers is 


re Presented hv «S p , y 1 e 1 ar ‘ . 1Jie re ^ant corresponding to the above 

represented by a S.E. by E. wind, blowing with a uniform daily velocity of 28 miles. 



Madkas Observatory— Number of hours of wind from each point in the year 1909 , 


21 



Annual total .. 137 1189 251 391 507 440 B09 MO 323 292 j338 448 375 j074 368 26? 173 190 228 205 j231 |275 |255 ,‘290 261 |l69 176 111 91 62 91 74 [ 



Madras Observatory, — Number of miles of wind from each point in the year 1909 
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Madras Observatory. — Number of inches of rain from each point in the year 19 09. 


28 



7 
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Appendix XI. 


Madras Obsekvatoky.— Wind, cloud, and bright sub shine, 1909 . 


Month. 

Wind resultant. 

1 


Clouds (0—10). 


Bright sunshine. 

Velocity. 

Direction. 

8 H. 

10 H. 

16 H. 

20 H. 

Mean. 

Average 

per 

day. 

Greatest 
number 
of hours 
in a 
day. 

January 

1 

MILES. 

69 

E.N.E. 

2-9 

4*7 

3*6 

2*4 

3*5 

HOURS. 

7*0 

9*0 

. ^February , . 

92 

E.iN.E. 

2-9 

3-7 

3*1 

2*1 

3*0 

8*4 

10*9 

Starch 

86 

S.E. 

2-4 

2*9 

2*0 

1*6 

2*2 

8-5 

10*5 

April , , 

123 

S.E. by S. 

3*8 

3-9 

2*3 

2*3 

3*1 

8-6 

11*3 

May 

98 

S. by E. 

4-2 

37 

3*6 

2*9 

3*6 

6*0 

8*8 

June 

116 

8.W. | 

5*8 

5*6 

6*3 

5*8 

5*9 

| 4*1 

7*3 

July 

112 

1 

S.W. by W. 

6*5 

6*2 

7*5 

6*7 

6-8 

2*8 

8*0 

August 

61 

S/W. by S. 

6*0 

5*8 

6*1 

3*5 

5*4 

4*8 

8*6 

September . . 

60 

\V. by s. 

6*4 

5*6 

6*9 

5 1 

6*0 

4*2 

10*6 

October 

45 

i 

35. by BT, 

3-0 

3*2 

3-9 

2*5 

3*2 

8*0 

10*7 

November . 

127 | 

N.N.JE. 

4*4 

4*8 

4*6 

3*8 

4*4 

5*6 

8*9 

December 

140 : 

N.E. 

3*7 

4*0 

4*0 

2*3 

3*5 

6*7 

8*2 

Annual 

28 

S.E. by E. 

4*3 

4*5 

4*5 

3*4 

4*2 

6*2 

— 



Me.W monthly and annual Meteorological .Results at lie Madras Observatory in 1909. 
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KODAIKANAI AND MADRAS OBSERVATORIES. 


I. — REPORT OF THE KODAIEA.NAL OBSERVATORY FOR 

THE YEAR 1910. 


Staff. — The staff of the Observatory on the 31st December 
follows : — 


1910 was as- 


Director 

Assistant Director . . 
First Assistant 
Second Assistant 
Third Assistant 
Fourth Assistant 
Writer 

Photographic Assistant 


0. Michie Smith, c.i.e., B.Sc. 

J. Evershed. 

S. Sitarama Aiyar, b.a. 

G-. Nagaraja Aiyar. 

A. Y. Subrahmanya Aiyar, b.a. 
S. Balasundaram Aiyar. 

L. 1ST. Kriahnaswamy Aiyar. 

R. Krishna Aiyar. 


The Assistant Director was on privilege leave from May 20 to August 19. 
The appointment of a temporary extra assistant was sanctioned for four months from 
April 23, and Mr. T. K. Raghunatha Rao, b.a., was appointed to the post. His 
services were retained as acting third assistant from August 19 to December 23 
during the successive absences on privilege leave of the first, second, ana third 
assistants. The writer and the photographic assistant were on privilege leave from 
July 27 to December 28. 

The subordinate staff consists of a book-binder, a book-binder’s boy, a mechanic, 
five peons, a boy peon for the dark room, and two lascars. 

2. Distribution of work.— The distribution of work amongst the staff was 
the same as last year. 


3. Buildings and grounds. — Plans and estimates have been prepared and 
forwarded to the Government of India, for sanction, for the construction of a house 
for the photographic assistant who has at present to live at a distance of three miles 
from the Observatory. 

There has been much delay in connection with the electric installation for the 
Observatory, but a revised estimate has recently been sanctioned by the Government 
of India and it is hoped that the work will be begun early in 1911. 

About 1,000 young seedlings, chiefly pines, were planted during the year. 
Those formerly planted have made remarkably good progress and if fire can be kept 
out they will soon form a most valuable screen. The old fire lines have been 
broadened and new ones cut. During the year fires from the outside have been 
successfully warded off, but one fire lighted inside — evidently maliciously — destroyed 
50 young trees before it could be extinguished. 

4- Instruments. — The following are the principal instruments belonging to 
the Observatory, or' in use, at the present time : — 

Six-inch Cooke equatorial. 

Six-inch Lerebour and Secretan equatorial remounted by Grubb with a five-inch Grubb 
portrait leus of 36 inches focus attached. 

Spectrograph I. — consisting of slit, collimator lenses of 4 and 7 feet focus, 2-inch parabolio 
grating, and camera tube without lens. Used in connection with an ll*inch polar 
siderostat and 6-inch Grubb lens of 40 feet focus. 

A rhomb with ends cut at 45° mounted on a graduated circle can be placed- in front of 
the slit so as to enable any part of the limb to be brought on to the slit. 
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-Spectrograph II. l ias been dismantled, the grating is used in spectro- 


•Spectrograph- II.- 
graph III. 

■Spectrograph III.— consisting of slit provided with vertical and horizontal millimet™ 
scales for measuring position angles, and a reflecting device for rotatin- the Ws 

spiiFrr f, Ti »So^,apts 

attached to th, above in the CWatory 

Si Bn^j t otrn^ mtmmmt a “ d W1 clr “iiograph, formerly th. property of th. 
Six-prism table spectroscope — Hilger. 

Photoheliograph Dallmeyer No. 4. • 

Theodolite, six-inch —Cooke. 

'Sextant. 

KSPBSiSS S& pri, “ tor pro "‘ iMM * “ d «*>* V anger. 

P°* Shelton. 

Mean time Chronometer, Knllberg 6299. 

Sidereal chronometer, Kullberg 6184. 

Tape chronograph, ifuess. 

lwo Balfour Stewart actinometers. P 

Buchanan’s solar calorimeter 
Induction coil with necessary adjuncts. ‘ 

Small polar siderostat. 

Universal instrument. 

C “apt SdltafZrfS. 0 * 1 Biehari b„o g ,aph and thornro- 

* A high class screw cutting turning lathe by Messrs. Cooke & Sons 
Angstrom Pyrheliometer. 

Sanction having been obtained for sending home the 18-inch mirror of fho 


Limited. 


OBSERVATIONS. 

(«) SoLAE PHTSICS. 

made 5 :- ^ f ° U ° wing table sbows for eaeh day the solar observations that were 



Table A, 


3 


fiflqpflCfiflflCfipflpflpflfifi^pPQflflQPflQQ 

OOOOOOQOOOOCCOOOOOOOODOOOOOOOO 

J|4s JjJs4 


KJ ^ I ^ Iwpppp] ( 'pp|ppppp&qppppppppp&2 
pp pp iPppppQpp^qpppppcpflpppppp 
O I 1 lo I loooo I OO I C loOOQdOQOOOOOO 

J| j| J| J* Jt Jj Jj J: Jj j, J, J-JjJj-i J| 


PPPPPRQQPPCRPPPPQ IppQPpppQQ ,fiPp 

OOOOOOCiOO^OOOOO^O I ooo I | O CO b I ! O 

« I i I WP 5 1 i i i I i i i i i i , i I i i I i i i i 1 i i i 

<j wj < <J ^ <1 <i <t <J <1 <1 <! <3 <$ •< <| <1 -tj -<j <i -ij -< 


BfiS I fiflQCCQOfif)QOfiCDpfjPDQft3flCpQp 
DO I I lOOOBOODOOOOtlOOOBBCi'l I DOOOO 

JlJ4 


PP I | Ip^cpppqpi^ppppp J^pppcapp^ 

pp ! ppppflppppppppppflppppppp , Ippp 

c>0£> I'jO^OOO^OOOOOOb I 1000^0 1 |Cs<ao 


W pq pgj pq R3 pe| | p F^IPPPPPP ppppppp ^Kppp 
PPPRPPPPPPPPPPPPPPPPPP IPQP I 
o I I ! ^ | I Ci | oOOOCi^t»OC500^0 I OoCj I 


pppppppQpQcpppcppppp 
OOQOOOO | DC) l OOO^ I I I I 

I I I | I I I | I I M I. I II 11 I U I 


KH 

WF3 

PP 

, PP 

CiO 

i i 

<3 o 

-U 

i 1 

<1 <1 


ppOppPpppPQPPPfiQaPfiP^PPfiRQflflPRP 

OOOOO |^C3DODQOOOOOOOOOOOOOOOOOOO 

i I l II i i I i I I i I i i««* i I I««ii Hi 1 1 I 


RQQaCRPfifiBflBCBQBQOQBBPBQflfiflOOD 

UOOOOOOOOOOOOOOOOOOOOOOOOOOOOD 

I M i I I I I I I M l U I 1 U i U i L I M i I I, 


QQQQQPPPQPPPPQPPQQPPQQQQPQPPPPQ 
OOOOO OOO OOtiOOORDOODDOOOOOOoOOOO 

I | I MM«« | I I I I I I M I I I I I II II I I II I I 


QRRappfiRRRRRRRQRRRRRRRRRRRQP 
too Icooooooooooooo | OOOtoO C.to OOO 
I ! | I I | I I | I | |i wmwm I 1 03 I I I 


KMMWl 1 ta PR. 

RRRR I RORRRCflRRRRRRflRRRPRRQPQ^RR 
OqO I I toooOOOOtotoOtoOOOOOOOOOoOO I too 
I * I I I « I I I I I M I | m 1 « | I I I I pq ! pq- I B« I I I 


Note . — When a letter is in italics, it means that on that day the observations were not complete 



4 


Solar Observations — Abstract. 



Though the year was one of heavy rainfall daring the summer months it was 
not unfavourable for solar observations in the morning hours, and there were only 
ten days on which no observations were possible. y 


6. Photographs of the sun with the Dallmeyer photoheliograph were 

taken on 345 days as against 832 in 1909. Even in June, when the defect was 
greatest, they were lost on only 6 days. Double exposures are taken twice a month 
for determining the error of orientation of the photographs. The Greenwich 
Observatory asked for only 2 solar negatives to complete its series and of these only 
one could be supplied. J 

7. Observations of sunspots— The sun is examined for spots and faculae 

every morning when the weather permits. The sun’s image is projected on an 
8-inch disc and the positions of spots and faculae are marked on it. The discs 
are prepared by the cyanotvpe process from the large scale drawings of Father 
R. de Beaurepaire, as mentioned in last report. " ° ’ 


8* Sunspot _ spectra. (®) Visual. This work is done in accordance with 
the suggestions issued by the committee of the International Union for Solar 
Research. It includes the comparison of the spot spectrum with a standard map for 
the region 5210 to F., a detailed study of C and D„ and observations of varia- 
tions in intensity of the following iron lines 5388-58, 5397-34, 5404-36 5405-99 
5424-29, 5429-91, 5445-26, 5447-13, 4924-11, 5234-79, 5316-79 and 5535-06. This 
work was possible on only 35 days owing to the small number of large spots visible 
during the year. ■ 


(b) Photographic.— Studies in connection with the radial movement of the 
gases over sunspots have been continued and a large number of photographs of spot 
spectra have been obtained. Particular attention has been paid to the behaviour of 
the C line of hydrogen and this line has been found to be almost always inclined over 
spots, the inclination being towards the violet on the side of the spot nearest the 
limb and towards the red on the side nearest the centre of the disc This shows that 
the hydrogen in the higher regions of the chromosphere is drawn inwards towards the 
umbrae of spots, sharing in the movement which had already been detected in the 
c&sg of calcium vapour : and opposed to the movement of the low level gases of the 
reversing layer. 5 


Measures of the displacements of the lines H s and K 3 have been made showino- 
the inward movement to be of the same order of magnitude as the outward motion 
of the low level gases. 


, relatively slow rotational movement in spots, evidence of which was men- 
tioned m the last report, has been confirmed by measures of the displacements of the 
lines m three northern and three southern spots ; and the direction of rotation in 
these instances has been found to be opposite in the two hemispheres. 

. . . The rotational or spiral movement has not so far been found to affect the 

inflowing gases of the higher chromosphere, but owing to the width of the hydrogen, 
and calcium lines such motion would be very difficult to detect. 6 


5 • 


A general discussion of the radial and rotational movements in spots has been 
published in the monthly notices of the Royal Astronomical Society, Yol. LXX. 

A long series of photographs has been obtained of the H and K region of the 
spectrum for the purpose of detecting movements in a vertical direction of calcium 
vapour in and near spots. Measurements of these plates are in progress. 

A few measures have been made of the Zeeman separations of a line in the 
red region which is doubled in sunspots ; and some lines in the ultra violet which are 
normally single in spots have been recorded on one plate as doubled at a time when a 
great eruption of gases was in progress. This indicates that a greatly increased 
magnetic field may accompany such outbursts. 

9. General spectroscopic work .— a series of photographs of the H and K 
lines in prominences and of the hydrogen line C have been obtained with spectro- 
graph III. using the Rowland 3|- inch grating. These are being measured for the 
purpose of determining the angular speed of rotation of the prominences at various 
heights above the sun’s limb. A comparison spectrum of the centre of the sun’s 
disc is impressed on each side of the prominence spectrum on every plate, and deter- 
minations of the wave-length of the H and K absorption lines at the centre of the 
disc are also made. The results will be discussed when sufficient material has been 
obtained. 

Photographs of the spectrum of Halley’s comet were obtained on 22 mornings 
from April IB to May 10 inclusive, using a prismatic camera of 1*7 inch aperture 
attached to the South dome equatorial. The best plates of the series have been 
measured and the results published in Bulletin No. XX. and in the Monthly Notices 
of the Royal Astronomical Society, Yol. LXX. 

Laboratory work*— The spectrum of glowing iodine vapour heated externally 
in a quartz tube lias been photographed and the apparently anomalous nature of the 
emission spectrum has been proved to be a subjective phenomenon, the heated vapour 
giving a banded emission spectrum identical with the absorption speotrum photo- 
graphed under the same conditions. 

10. Prominences- —Prominences were recorded visually on 312 days as against 
309 in 1909, but on 65 days the combined visual and photographic record was. 
imperfect owing to unfavourable weather conditions. June and July were, as 
usual, the most defective months. In June complete prominence records were 
obtained on only eight days. The record .pf the prominences is made round the 
disc on which spots and faeulae have been projected and with the discs now in use 
the apparent positions of prominences are easily read off directly. The visual record 
is compared with the spectroheliograms and all prominences shown in the photo- 
graphs but not in the drawing, as well as conspicuous extensions of calcium 
prominences inside the disc of the sun, are added in blue pencil. Where there is 
much difference between the photograph and the drawing the differences are noted. 
In the case of eruptive or metallic prominences the spectra are examined, the 
most conspicuous bright lines are recorded, and all large displacements of the C line 
are also noted and their amounts estimated. 

11. Work with the spectroheliograph-— Photographs of the sun’s disc 
in X 2 light were obtained on 335 days, and limb photographs showing the promi- 
nences on 289 days. A few plates were also obtained with the camera slit set 
at the cyanogen radiation at X 3883. These show faeulse very clearly, the images 
resembling those taken in the stronger iron lines. On May 19 the disc was photo- 
graphed in the cyanogen radiation in an attempt to show the head of Halley’s comet 
in transit, but no trace of the comet can he seen on the plates. 

The best disc plate of each day has been copied on an enlarged scale on bromide- 
paper as heretofore, the prints so obtained being oriented and pasted in order on 
card sheets for convenience of reference. The best limb plates have been measured 
and the position angles and heights of all prominences recorded. 

2 ‘ 



A few photographs of the sun’s disc in Ha light have been obtained with the 
auxiliary spectroheliograph using the 6-ineh Michelson grating. The photographs, 
although underexposed, show the dark floceuli due to prominences in projection on 
the disc. Owing to the long exposures needed it has been decided to substitute 
prisms for the grating and two large prisms of 45° angle have been kindly lent for 
this purpose by Professor Naegamvala of the Poona Observatory. At the end of the 
year the prisms had been mounted and new slits made of the necessary curvature. 

Prominence spectroheliograms for 52 days were received from the Solar Obser- 
vatory, South Kensington, and floeculi plates for 335 days were sent in exchange. 

0 

1 2. Solar Radiation' — Observations with the Angstrom pyrheliometor were 
made on only a few days. This was partly owing to the great pressure of other work 
and partly to the feeling that under present conditions time spent on this was largely 
wasted as there are no means available of standardizing the instrument. 

The method of estimating changes in the solar radiation by comparing the 
intensity of moonlight with first type stars has now become part of the routine work, 
and photographic comparisons are made whenever the atmospheric conditions! 
permit. Owing to the rarity of perfectly uniform skies comparisons are now made 
not only near full moon, but also at any phase between half and full. A separate 
investigation is required to determine the exact relations between phase and 
intensity. 

During the year comparisons were obtained in the January, March, April, and 
December lunations and the stars used were Alpherat, Rigel/Sirius. Proevon, and 
Eegulus, all assumed to be invariable in their light. 

A special photometer is under construction for the measurement of the plates 


Summary of Results. 


13- Sunspots— The following table shows the monthly numbers of 
observed, the mean daily numbers of spots visible, and the distribution 
northern and southern hemispheres : — 
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. most notable feature of the year was the 

indicated by the following figures 


rapid decrease in spot, activity as 


Number of new groups . . 

Mean daily numbers 
Large spot groups 
Spot returns 

Number of days on which no spots were seen 


1909. 

1 Old. 

220 

152 

3-9 

1-8 

45 

15 

22 

6 

5 

56 
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The following were the most important spot groups seen during the year:— 
These contained fairly large spots. 


Group No. 1819 occupied 10° in longitude and 7° in latitude 
and was made up of several large and numerous small 
spots. 

contained fairly large spots. 


was a large and active group and underwent much change 
from day to day. The C line was frequently observed to 
be reversed and displaced. The greatest disturbance 
was observed on the 17th ; the maximum was displace- 

O 

ment 2 A to red in E. 

was first seen at the east limb as a group of two small 
spots, tbe leader soon developed into a large spot of round 
and regular outline. 

contained a large but quiescent spot. 

September — 

No. 1911 was the second return of group No. 1891 observed early in 
August. During its two previous apparitions it contained 
spots of round and r egular outline but now had developed 
into an extensive, broken group covering about 18° of 
longitude and 10° of latitude. C was frequently observed 
reversed and D :! was dark in the spot region. Eruptive 
prominences were observed on the limb of the sun when 
the group was close to it. 

October — 

No. 1915 was first seen as a small spot and subsequently developed 
into a large spot of round and regular outline. After 
crossing the central meridian it broke up into an irre- 
gular group of fairly large hut scattered umbral and 
penumbral patches. Disturbance was indicated in the 
spot region on several days by the reversal of the C line 
and the darkening of Ds. 

14. Prominences. — Notwithstanding the great reduction of spot activity 
compared with 1909 the prominences, as estimated by profile areas, show a diminu- 
tion of only 1 per cent., while there was an actual increase in the average daily 
number. 

The activity for the two hemispheres compared with 1909 is given in the 


following table : — 

Mean daily profile Areas of Prominences. 

: 


1909. 

1910. 


Square 

Square 


minutes. 

minutes. 

North 

.. 2T0 

203 

.'South 

2-04 

2-07 


Total .. 4-14 

... 4 10 


January— 
Nos. < 

February- 
Nos. I 

March — 

Nos. 


Man — 
No. 


1804 

1806 

1811 

18.13 

1816 

1819 


1825 

1829 

1830 
1832 

1855 


-July— 

No. 


1875 


Auqust- 

No. 


1891 
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The distribution in latitude has been practically the same as in 1909. There 
was a tendency during the first sis months to form two zones of activity in each 
hemisphere separated by a less active zone between the parallels of 80° and 40°. 
Later, the distribution became more uniform from the equator to latitude 60° north 
and south. Beyond 60°, in the polar areas, small and very transient jets have been 
frequently recorded 

Metallic prominences have been infrequent, only 33 having been, observed 
during the year. The high latitudes recorded for some of these is an unusual feature 
and shows that these prominences are not invariably associated with spots. The 
mean and extreme latitudes observed are given in the following table : — 

Metallic Prominences 


— 

Number 

observed. 

Mean latitude. 

Extreme 

latitude. 

North 

. • 

• . 

10 

28*-2 

2 ° 

76° 

South 

• • • • 

• • 

23 

17°-7 

2° 

83° 

i 


The prominence activity in each month may be estimated from the following- 
table ° 


Numbers of Prominences. 


Month. 

Prominences 
one minute 
or more in 
height. 

January 

45 . 

February • . 

44 

March 

70 

April * 

53 

May 

56 

June 

29 

July 

27 

August 

18 

September . . 

36 

October 

54 

November , « 

** 

37 

December . . 

u t 

54 
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4 
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east limb was covered by a group wbioh extended for more than 35°. This group 
was remarkable for its long life ; the phtographic records show it on alternate limbs 
during three rotations of the sun, and it* was also photographed as an absorption 
marking when near the central meridian during three successive apparitions. 

April. — The tallest prominence of the month was only IBS" high. 

May . — On the 25th a series of connected prominences was recorded extending 
from — 24° west to -p 23° west. They were changing both in shape and height, the 
greatest height reached was 200", which was the greatest also for the month. 

June. — One very high prominence was photographed on the 20th at latitude 
36° west. At 10 h 4 m it was a detached pillar 420" high with the base 240" above 
the limb. By lt) h 22 m the whole prominence had risen bodily 30". Bad weather 
prevented further observations. 

July. — The largest prominence observed in the month was an eruptive one 
which during its rapid changes attained a maximum height of 170". It was observed 
on the 11th. 

August. — No prominence recorded in the month exceeded 90" in height. 

September. — The tallest prominence recorded was a slender streak 210" high 
on the 30 th. 

October. — The tallest prominence recorded was only 200" high, but there was 
• on the whole a marked increase of prominence activity during the month, 

November. — The tallest prominence of the month was only 165" high. On the 
19th a metallic prominence was observed which showed some disturbance. 

December. — The highest prominence of the month, recorded on the 20th, was 
: 225" high. 

(5) Other Observations. 

15. The daylight Comet, 1910a, was picked up readily with the naked eye soon 
after the receipt of the telegram announcing its discovery. It was observed with the 
Lerebour and Secretan equatorial on January 17, 18, and 19 and meridian transits 
were obtained on the 18th and 19th. After it became an evening object the weather 
was very cloudy and no photographs could be obtained. The results of the observa- 
tions were communicated to the Astronomiscke Nachrichten (No. 4392). 

16. Halley’s Cornet. Halley’s comet made a magnificent display as it 

■approached the earth during the second and third weeks 'of May, and it was also a 

conspicuous object on and after April 18 when it was first seen as a morning star. 
Arrangements had been made to photograph it with the instruments available and 
the following series were secured : — 

(1) Direct photographs taken with the Grubb lens ; scale I mm = 3''96. 

(2) Direct photographs taken with a Ross lens ; scale l mm = 17'*5. 

(3) Direct photographs taken with a reflector 9~ inches aperture, 74 inches 
focal length ; scale l ra,n = 110". 

(4) Direct photographs on a small scale taken with two small cameras. 

(5) Spectrum photographs with a prismatic camera with two 60° prisms, 1*7 
inches effective aperture and lens of 11*5 inches focus. 

(6) Visual and photographic observations during the transit across the sun’s 
disc on May 19. 

(7) Visual observations on the mornings of May 20 and 21. 

The weather, though not by any means perfect, was quite as favourable as could 
be expected at the season ana from April 19 to May 16 there were only six days on 
which no photographs could be obtained. 

* The results were on the whole good and have been published in detail in 
'Bulletin No. XX. of this observatory. 


3 
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VI. Time. — The error of the standard clock is usually determined by reference ■ 
to the 16 11 signal from the Madras Observatory. This is rendered possible by the 
courtesy of the Telegraph Department whjch permits the Madras wire to be joined 
through to this observatory. The signal is received with accuracy on most days a.nd 
all failures are at once reported to the officer in charge of the Trichinopoly division. 
Time determinations are made with the transit instrument, when necessary, as a 
check. 


18. Meteorology. — Meteorological observations were carried on as in former 
years. Eye observations are made at 8 h , 10 h , and 16 11 local mean time. Tempera- 
tures and pressures are recorded continuously by a Richard thermograph (wet and 
dry bulb) and barograph, and the mean temperature and pressure are obtained from 
the traces, corrected by reference to the eye observations. The wfhd direction and 
velocity are obtained from a Beckley anemograph. 

Pressure . — The medn pressure for the year was 0-020 in below normal. It was 
normal in December above normal in February and May and below in all other 
months. The highest mean daily pressure recorded was 22-923 on December 26 and 
the lowest 22-614 on June 24. 

Temperature . — The mean temperature of the year was 0°-l above normal. The 
defect in February amounted to 1°T and the excess in December to 2°-9 ; in no other 
month did the difference from normal exceed 0°-8. The highest shade temperature 
recorded was 75°-4 on April 1 and the lowest 40°-8 on February 8th and December 
17th. The lowest temperature shown by the grass minimum was 16°-3 on December 
17th. 

Humidity . — The mean humidity for the year, was 8% below normal. It was ■ 
below normal from January to May and in November and December and above it 
for the rest of the year, The defect in December amounted to 29%. 

Bain . — The rainfall for the year was largely above normal (12-25 inclies). 
The fall was considerably in defect for the first four months of the year and in" 
September, and largely in defect in December. It was largely in excess in ail the ■ 
other months. The greatest fall on any one day was 3-62 inches on November 36. 

Wind .— On the average for the year the wind was nearly normal in both , 
direction and strength. The strength was considerably in excess in February 
April, September, and December and considerably in defect in Julv, October and 
November. The only months in which the direction differed largely from the normal 
were July when it was 5 points more northerly and October when it was 7 points 
more westerly than usual. The largest amount of wind on any one day was 800 
miles on July 3, and the smallest amount 96 miles on November 14. 

Transparency of the atmosphere .— The transparency of the lower atmosphere 
as judged by the visibility of the Nilgiris, about 100 miles distant, was again below 
average though somewhat better than in 1909. 

Cloud and Sunshine. The year as a whole was somewhat less cloudy than j 
usual. There were 2,117 hours of bright sunshine against an average for the last 
11 years of 2,028. " ° 


19. Seismology. The Milne horizontal pendulum worked well throughout 
the year and 81 earthquakes, many of them large, were recorded. 

20. Library.— One hundred and sixty-eight volumes were bound during the 

year. 


21* Publications. Bulletins Nos. XIX. to XXII. were published during the - 
year and No. XXIII. was in type at the end of the year. Bulletins Nos. XIX and 
XXI. deal with observations of prominences, No. XX. with the observations of 
H alloy s cornet^ and No. XXII. with, the magnetic field in the sunspot of September ' 
1909. In addition to these the following papers were published ; 


“Observations of Comet 1910a” by C. Miehie Smith. 
Nachrichten No. 4892). 


(Astronomisehe- 



II 


u Eadial Movement in Sunspots ” (second paper) By J. Everslied (M.F., 
E.A.S., LXX). 

“ Halley’s comet and its Spectrum ” (M.N ., E.A.S., LXX.). 

“ Transit of Halley’s comet” (M.N., E.A.S., LXX.). 

Cl Observations of the Tail of Halley’s comet before and after the day of' 
transit ” by J. Evershed (M.N., R.A.S., LXX). 

22. General. — The Director-General of Observatories inspected the Madras and 
Kodaik&nal Observatories in January. The Director inspected the Madras Observa- 
tory in November and rewired the transit instrument. 

The staff of the observatory has worked well throughout the year. The Erst 
Assistant Mr. S. Sitarama Aiyar has shown his usual ability and zeal, and in the 
photographic work Mr. E. Krishna Aiyar has rendered most efficient service. 

The Observatory, KodaikInab, J. Evershed, 

1th February 1911. Director , Kodaikdnal and Madras Observatories. 
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II.— REPORT OF THE MADRAS OBSERVATORY FOR THE YEAR 1910. 

Staff. — I handed oyer charge of the Observatory on the afternoon of the 
28th April to Professor E. B. Ross of the Madras Christian College and resumed 
•charge again from him on J uly 9th. The first assistant was on privilege leave for one 
■month and 13 days and the second assistant for two months. 

2. Time Service. — Astronomical observations for determination of time were 
carried on as in previous years. No change was made in the signals, distributed 
from the Observatory. The fort gun failed on 5 occasions and in addition to these 
on every evening at 8 p.m. between the 6th March and 13th April. It was fired 
correctly on 686 occasions out of a maximum of 730 : this gives a precentage of 94 of 
successes. The evening gun failed between the 6th March and 13th April because 
the Adjutant-General had issued orders to the Military authorities that it was to be 
abohshedfrom March 6th. As I had received no orders from the Director of the 
Observatory to discontinue these signals, I had to enter them as failures. Orders to 
resume the firing of the gun at 8 p.m. were issued subsequently and came into 

qq e q C °l 14t , h A ? nl - these failures the Percentage of successes was 

99 6 . The time ball at the Port Office was dropped correctly at 1 p.m. on every dav 
•except 10 and on 9 out of these 10 it was dropped at 2 p.m. " 

3. Meteorological observations— la addition to the ordinary meteorological 
observations, extra observations and telegrams were taken and sent to Simla on 4 
•occasions and on 99 occasions to Calcutta. The tabulation of the traces of the 
autographic instruments are up to date. 

~ 4 - Bnildings.-Certain repairs to the quarters of the Deputy Director were 
■effected during the year. The Observatory building and the dome over the 
Equatorial were painted. 

5- Instruments. The following is a list of the instruments at the Madras 
■Observatory on the Slst December 1910 maaras 

(a) Astronomical. 

Eight-inch Equatorial Telescope — Troughton & Simms. 

Sidereal Clook— Haswall. 

„ Dent, No. 1408. 

i) S. Reifler, No. 61. 

Mean Time Clock with galvanometer- Shepherd & Sons 

Meridian Circle— Troughton & Simms. 

Mean Time Clock— J. Monk. 

Mean Time Chronometer — V. Kullberg, No. 5894. 

» ,3 No. 6544. 

r» i -Li m ” • -r Parkinson and Frodsham, No. 2352. 

rortable lransit Instrument — Dolland. 

Portable Telescope with stand. 

Tape Chronograph — It. Fuess. 

Relay for use with the Chronograph — Siemens. 

(6) Meteorological. 

Richard’s Barograph — No. 10, L. Casella. 

„ Thermograph— No. 3618, L. Casella. 

Beokley’s Anemograph— Adie. 

Sunshine Recorder— No. 149, L. Casella. 

Anemoscope — P. Orr * Sons. 

Mephoscope — Mons Jules Daboscq & PL Pe ll in 

Barometer, Fortin’s— No. 1771, L. Casella. 

>» Ho. 725, L. Casella (spare). 

j> Ho. 1420, L. Casella (spare). 

Dry Bulb Thermometer— No. 94221, L. Casella. 

TX7- x> lu mu , ^r°‘ 88037 > Negretti & Zambra (spare). 

Wet Bulb Thermometer— No. 94219, L. Casella. V * 

n iw • ” mu No. 38037, Negretti & Zambra (spare). 

Dry Maximum Thermometer— No. 8581 , Negretti & Zambra. 

Dry Minimum Thermometer— No. 69047, L. Casella 

Wet Minimum Thermometer— No. 91753, Negretti & Zambra. 

Sun Maximum Thermometer— No. 10479, Negretti & Zambra 

•Grass Minimum Thermometer— No. 3377, Negretti & Zambra 
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Raingauge (8" diameter)— No. 1042, Negretti Zambia. 

Measure glass for above. 

Raingauge (5" diameter). 

Measure glass for above. 

The wires of the Transit Instrument had to be renewed in May 1910. In 
November the Director inspected the Observatory and brought the dividing engine* 
from Kodaikanal ; the carrier was redivided, and new wires were put in. These are 
much more satisfactory than the old ones. The Transit Instrument has undergone a 
very large change in level. This change commenced in December 1909 and went 
steadily on in the same direction till the heavy rain in September, when it stopped 
and began to go back again. There has been very little change in azimuth ; but the ; 
level error had to be cleared on two occasions. 

The rate of the Riefler clock has been on the whole very satisfactory ; the Dent 
clock too has had a fairly steady rate. They were both adjusted to a small losing 
rate during the inspection of the Director. 

The recording apparatus of the Beckley’s Anemograph was overhauled and 
partly repaired during the year. 

6. Weather summary. — The following is a summary of the meteorological 
conditions at Madras during the year 1910 : — 

Pressure. — Pressure was below normal in all months except May and December. 
The greatest excess was 0-025 inch in December and the greatest defect 0-059 inch 
in September. The highest pressure recorded was 80-129 inches on December 2fj> 
and the lowest 29-516 inches on June 24-. 

Temperature.— The mean temperature was above normal in all months except. 
July, August, November, and December. The maximum temperature was below 
normal from June to September and in November, the greatest excess being 2°-9F. in 
May and the greatest defect 2°-5P. in August. The minimum was normal in Septem- 
ber, below normal in January, March, J uly, November, and December and above in 
the remaining months. The minimum on grass was above normal in all months 
except March, July, November, and December. The highest shade temperature was 
112°-9F. on May 20 and the lowest 62°-3F. on December 18. 

Humidity. — The percentage of humidity was normal in February, below normal 
in May and December and above normal during the rest of the year. 

Wind. — Wind direction was normal in February, June, and December and it 
differed most from normal in October when it was 7 points more southerly than usual, 
the average direction being east by north. The air movement recorded was lower 
than the average throughout the year. 

Cloud. — The percentage of cloud was normal in September, above normal in 
June and below in the remaining months. 

Sunshine.— 1 The percentage of bright sunshine was below normal in all months 
except April, July, and December, the greatest defect being in June. The total 
number of hours of bright sunshine during the year was 2,243-9. 

Rainfall. —The rainfall was above the average in July, August, and November 
and below during the other months, the greatest excess being 4-21 inches in July 
and the greatest defect 5*23 inches in December. The rainfall for the year was 
44-47 inches on 85 days, being 4-55 inches below the average. The monsoon rainfall 
from October 15 to the end of the year was 25-47 inches against an average of 26-00 
inches. The heaviest fall on any civil day was 5-47 inches on November 5. 

Storm.— A storm formed in the south-west of the Bay on July 22 and moved in 
a northerly direction towards Gfopalpore, when Madras received 4J inches. Another 
storm formed between Port Blair aud Negapatam on November 2 and moved on a 
north-westerly course and crossed the coast near Nellore on the 6th. It gave very 
heavy rain at and around' Madras, a little over 7 inches being recorded at Madras 
between 8 a.m. on the 5th and 8 a.m. on the 6th. 

Mad has Obsejrvatokv, R- Jones, 

5 th January 1911. Deputy Director. 

4 
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EXPLANATION OF TABLES. 

(1) Appendices IL to VL (KodaikInal). 

Barometer. —The readings are reduced to 32°F. hut are not corrected to latitude 45° As 
the value of g at Kodaikdnal is 977-643 this correction would be— 0-067 at 22 inches and— 0-070 
•at 23 inches. 

The daily mean is obtained from the readings of the Eichard Barograph corrected to the 
three daily readings of the standard barometer. 

Thermometers.— The daily mean temperatures of the wet and dry bulbs are obtained from 
the hourly readings of the Eichard hygrometer corrected by reference to the reading's of the 
standard wet and dry bulb thermometers. & 

, The mea ^ direction given is the arithmetical mean of the hourly directions corrected 

by the addition or subtraction of a multiple of 32 points. a 

The Beekley anemograph is carried on a small tower well separated from the other buildings 
The height of the cups above the top of the hill is 40 feet. So far no corrections have been 
applied to the readings. 

Bain. A <c day of rain 55 is one on which 0T0 inch and upwards falls. 

Char sky is estimated at 8 a.m., 10 a.m., and 4 p.m. and the mean is taken. 

The averages referred to are those given in appendix VI. to the present report. 

(2) Appendices VIL to XIII. (Made as). 

. Tte methods employed and the averages used are given in fell in “ Results of the Meteoro- 
logical Observations made at the Government Observatory, Madras, during the vo*™ l Rft i 
1890 ” and in “ Madras Observatory Daily Meteorological Means.” S 7 1861_ 

The Barometer readings are not reduced to sea level or to gravity at latitude 45° Tbo 
folTows °- ^ aPPhed t0 redUCe tHe leadingS t0 sea level and gravity at latitude 45° are as 


Barometer. 

Temperature. 

9 

Inches. 

10 “ 

80° 

90° 

29 

— 0*044: 

— 0-044 

— 0-045 

30 

•046 

•046 

*047 

31 

" 1 

•048 

*048 

-049 


Wind .— The c 

above the parapet of the flat-roofed building. The readings are uncorreoted. 8 
Ram .— A day of rain is one on which 0-01 inch and upwards falls. 
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Appendix I. 


Kodai&Inal Observatory Seismologioal Eeoords in 1910. 


P.T. L W. 

commenoe commenc© 
G.M.T. G.M.T. 


Maxima 

G.M.T. 


Max. Amp. Duration . 


Remarks. 


8 Feb. 


12 March 30 


14 April 1 

15 12 

16 16 

17 17 

18 27 

19 May 1 


20 

21 

22 

23 

24 

25 

26 

27 J une 

28 

29 

30 

31 

32 

33 

34 

35 

36 July 


42 Aug. 13 

43 16 

44 17 

45 17 

46 21 

47 Sept. 1 


57 Oct. 4-5 

58 7 

59 7 

60 18 

61 20 

62 Not. 9 


11 22*3 
14 59*9? 

8 40*3 

22 34*1 

8 54*7 

19 36*2 

4 09*6 

14 24*4 

18 00*8 
18 18*2 
21 65*6 

17 16*4 

18 62*8 

14 06*2 

C 22*8 

12 37*2 

1 38*6 

2 50*3 

18 54*6 

18 43*2 

16 59*7 

8 21*7 

16 17*1 

16 15*6 

13 40*6 

6 36*1 

6 17.2 

6 44*4 

6 36*2 

16 11*0 

3 36*7 

13 40*3 

9 17*2 
11 20*6 

14 42*8 

8 24*4 


13 10*8 


16 16*4 

10 46*4 

8 06*4 

7 48*5 

11 54*5 

23 38*6 

6 47*4 

0 52*6 

14 33*1 

20 26*4 

6 35*2 


9 36*2 

12 38*6 

16 42*7 
14 09*0 

23 16*8 

23 12*6 

12 54*6 

16 04*7 

3 02*8 

5 02*8 

* 6 10*6 

7 44*4 

14 46*4 

20 ‘ *57-7 

5 53*6 


12 28*7 
16 21-5 

8* 62*8 


20 08*1 
4 40*3 

14 52*6 


18 53*3 

22 04-3 

18 07*1 

19 32*5 

0 *30*5 

13 05*2 

1 60*3 

2 55*9 

19 38*2 


9 02*6 

16 36*7 

16 22*3 

7 *08*4 

6 **64*6 
5 65*9 

4 *00*8 

14 09*0 

11 60*5 

15 26*4 


16 23*4 


12 12*9 

6 * 01*8 
1 11*0 
14 48*5 

21 21*6 
7 33*1 


12 46*6 

15 23*0 


9 36*2 

43*4 

20 11*2 


18 53*3 

22 q6*3 

18 10*7 

19 85*6 

0 *38*3 
13. 06*1 

1 56*4 

3 02*5 

19 43*3 

19 03*9? 

9 ’*06*2 
16 39*3 

16 34*6 

7 12*6 

6 ’*66*9 
6 69*0 

4 *01*8 

14 12*0 

11 *52*5 
16 28*7 

8 46*4 


13 17*2 


16 29*5 

11 22*3 
8 08*0 

12 *14*4 

23 36*1 

6 06*9 

1 16*6 
14 52*6 

21 30*0 
8 05*6 


12 50*0 
14 50*3 14 ‘ *52*3 


16 10*0 
3 39*2 

6 16*6 
6 68*7 

8 02-8 
15 26*4 

15 48*9 

21 04*3 

6 38*7 


16 11*6 
3 40*3 

6 17*2 

7 06*0 
7 11*0 

8 06*0 

15 27*4 

15 50*4 

21 06*9 

6 41-2 

6 43*8 


20 28 

19 51 
22 39 

20 13 
20 43 

14 66 
2 20 

13 36 

2 46 

3 29 

20 51 
19 26 
16 16 
10 63 

17 10 
17 18 
13 59 

8 15 

7 23 
10 20 

6 11 
16 03 

4 22 

15 24 

9 41 

13 34 

16 52 
9 57 

8 00 


0*4 = 0*3 

1*1 = 0*6 
1*2 = 0*7 
2*6 a 1*4 


12 40 
8 22 
8 16 

13 16 
24 00 

7 56 
2 12 

15 26 
22 08 

9 38 
4 13 

li 25 
13 26 

16 52 

15 09 
23 58 

0 54 
13 12 

16 26 
4 06 
6 >55 

9* 86 
9 13 
16 21 
16 14 

21 19 


1*1 = 0*5 


4*0 as 1*9 
0*6 s= 0*3 

3*5 =s 1*7 
0*8 as 0*4 
1*0 = 0*6 
0*6 a 0*3 
0*6 = 0*3 


2 44 
0 59 
0 34 

0 36 Widening of line. 


Sheet marked 4 h 
: 47 m . 

Many small 
[ maxima. 
Widening of line. 


j Widening of line. 


Widening of line. 

Widening of line. 

Widening of line. 

Widening of line. 
Widening of line. 
Widening of line. 

Widening of line. 


0 14 Widening of line 

(Kashmir). 

0 16 Widening of line. 

0 45 Widening of line. 

0 34 Widening of line. 


Widening of line. 
Widening of line. 

1 Widening of jine. 


Widening of line. 
Widening of line. 
Widening of line. 

Widening of line. 
Widening of line. 
Widening of line. 


* Possibly not 
, till 6 h 15»1. 


Widening of line. 


n 0 . 


68 

69 

70 

71 

72 

73 

74 
76 

76 

77 

78 

79 

80 
81 


Kodaikdnal Observatory. Seismological Eecords in 1910 — cont 


Date. 

P.T. 

oommwnce 

e.M.r. 

L.W. 

commence 

G.M.T. 

Maxima 

G.M.T. 

End. 

Max. Amp. 

19J0. 


H. 

M. 

H. 

M. 

H. 

M. 

H. 

M. 

MM. 

Nov. 29 


2 

'«*■« 

2 

63*6 

2 

66-4 

3 

31 

1*6 = 0*8 

Dec, 1 


15 

67*8 

16 

14*3 

16 

16*3 

17 

05 

2*5 = 1*2 

3 ; 


8 

33*6 



8 

52*6 

9 

18 


4 : 


11 

27*9 

11 

55*1 

11 

58*8 

12 

29 

1*1 =.: 0*6 

10 


9 

42*3 

10 

21*3 

10 

32*6 

12 

18 

2*0 = 0*9 

13 


11 

42*7 

11 

67*8 

12 

06-6 

16 

13 

15*2 = 7*2 

16 


14 

50*6 

15 

00*9 

15 

19-4 

18 

41 

15 = 7*1 

16 , 


19 

01*0 

19 

25*6 

19 

27-7 

20 

01 

1*6 = 0*8 

18 , 


2 

62*6 

3 

04-0 

3 

04*9 

4 

06 

0*6 = 0*3 

18 


5 

38*2 


, . 

5 

42' “8 

6 

63 

0*4 = 0*2 

18 


19 

28*4 





19 

48 


23 


i 

04-9 

1 

* 06*9 

1 

08*9 

1 

45 

0*8 = 0*4 

29 


13 

12*6 

13 

37*6 

13 

38*6 

14 

15 

0*4 = 0*2 

30 


0 

55*8 

1 

07*6 

1 

09*1 

1 

56 

1*0 = 0*6 


Duration. 


h. si. 


49 
07 
44 
01 
36 
30 

50 


1 00 
1 13 
0 16 


25 

40 

02 

00 


Remarkft. 


Widening of line. 


Widening of Jin©* 
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Kodaikanal mean hourly wind velocity for the year 1910. 
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Appendix IV. 


KoDAiEimi/ Mean Hourly Bright Sunshine for the year 1910. 



Hours. 

Bemarks. 


6-7 

7-8 | 

8-9 

9-10 

10-11 

11-12 

12-13 

13-14 

14-16 

16-16 

16-17 

17-18 

January 

0-11 

0*61 

0*83 

0-87 

0*86 

0-87 

0*85 

0-78 

0-75 

0-76 

0*62 

0*11 


February 

*13 

*68 

*85 

*85 

*86 

*88 

*84 

*78 

*78 

*73 

*66 

*23 


March 

•05 

*87 

1*00 

*99 

*95 

*91 

*85 

*82 

*77 

*78 

*74 

*29 


April 

*16 

•82 

*90 

*90 

*91 

*81 

*76 

*76 

*61 

•53 

*45 

*14 


May 

*39 

•85 

*91 

*95 

*86 

*80 

*61 

•44 

*36 

*23 

•14 

*03 


June 

*09 

*33 

*52 

■56 

•62 

*47 

*35 

•22 

*13 

•14 

•09 

*06 


July 1 

*19 

*43 

*56 

•64 

•49 

*45 

*33 

•24 

*14 

*12 

•08 

•02 


August 

*06 

*28 

*44 

•66 

•60 

*36 

*28 

*26 

*14 

•12 

•05 

*02 


September . . 

*02 

•46 

*71 

•69 

| *60 

*57 

*48 

*37 

*22 

*21 

•18 

*07 


October 

•00 

•29 

*63 

*65 

*49 

*34 

*24 

■14 

*16 

•06 

•06 , 

*01 


Ho vernber 

•00 

*13 

*45 

•64 

*61 

*62 

*46 

•34 

•36 

*33 

•27 

*03 


December 

*04 

*64 

*78 

*95 

*94 

*94 

*93 

*91 

*90 

•84 

•76 

*09 


Mean . . 

0-10 

0*62 

0*71 

0*74 

0*71 

0*66 

0*58 

0-60 

0*44 

0*40 

0*34 

0*09 



Appendix V. 


"Sumbeb of days in eaoh month on which the Nilgiris were risible during 1910. 


Month. 

Very clear. 1 

V ieible. 

Just visible. 

Tops only 
visible. 

Total. 

January 

i’ 

7 

6 

5 

1 

19 

February 

3 

4 

3 

.. 

10 

March 

l 

1 

*• 

2 

4 

April 

*• ' 

1 

*• 

1 

2 

May 

3 

5 

4 

•• 

12 

June . . 

7 

6 

** 

1 

14 

July 

6 

2 

•• 


7 

August 

6 

3 

.. 

•• 

9 

September 

7 

9 

3 

1 

20 

October . . 

6 

8 

1 

•• 

16 



4 

10 

** 

1 

16 

December . * 

2 

18 

1 

8 

29 

Total . . 

. 

51 

73 

17 

15 

j 166 



Meteorological Means. Kodaik&nal. 
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Madras Observatory. — Abnormal^ from monthly means for the year 1910. 
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Appendix YII1. 


Abstract of the mean meteorological condition of Madras in the year 1910 compared with the 

average of past years. 


Mean values of 

1910. 

J Difference from 

Average. 

Reduced atmospheric pressure 

29*840 

6*024 below. 

29*864 

Temperature of air 

81*5 

0*4 above. 

81*1 

Do. of evaporation 

76 -4 

0*9 „ 

74*6 

..Percentage of humidity 

Greatest solar heat in vacuo 

75 

132*4 

3 „ 

72 

Maximum in shade 

7*3 below. 

139*7 

Minimum in shade 

90*8 

Same as 

90-8 

74*7 

Do. 

74*7 

Do. on grass 

72-4 

0*6 above. 

71' 9 

Rainfall in inches since January 1st on 85 days 

General direction of wind 

44-47 

4 55 below. 

49*02 

Daily velocity in miles 

S.E, by 8. 

1 point S. 

S.E. 

157 

14 below. 

171 

Percentage of cloudy sky 

43 

6 „ 

49 

Do. of bright sunshine . . 

51*2 

7-2 „ 

58-4 


Duration and quantity of the wind from different points. 


Prom 

H ours 

Miles. 

Prom 

Hours. 

Miles. 

Prom 

Hours. 

Miles. 

Prom 

Hours. 

Miles. 

North 

143 

889 

East 

211 

1,074 

South 

205 

1,367 

West 

261 

1,865 

N. by E. ,. 

445 

2,479 

E « by kS . . 

219 

1,122 

S. by W. . . 

221 

1 ,466 

W. by N... 

210 

1,478 

N.N.lil. 

319 

1,903 

E.s,E. 

169 

906 

S.S.'W. .. 

251 

1,825 

'W.N. W. . . 

141 

1,065 

N.E. by N. 

327 

1,984 

8.JS. by E. 

305 

1,654 

S.W. by S. 

232 J 

1,536 

N.W. by W. 

145 

983 

N.E. 

2G9 

2,371 

S.E. 

415 

2,881 

S.W. 

217 

1,462 

N.W. 

91 

498 

N.E. by E. 

392 

2,366 

S.E. by S. 

882 

6,606 

S.W. by W. 

246 

1,514 

N.W. by N. 

110 

581 

E.N’.E. 

190 

1,138 

S.8.E. .. 

643 

5,184 

W.S.W. .. 

293 

2,172 

N.N.W. .. 

98 j 

572 

E. by N. . . 

151 

808 

S. by E. . . 

292 

2,015 

W. by S... 

323 

2,391 

N. by W.- 

i 

187 j 

1,198 
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Madras Observatory, — Number of inches of rain from each point in the year 1910. 
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Appendix XII. 


Madras Observatory. — Wind, cloud, and bright sunshine, 1910. 












Month. 

Wind resultant. 


Clouds (0— 

10). 


Bright sunshine. 

Velocity. 

Direction. 

8 H. 

10 H. 

16 H. 

20 H. 

Mean. 

Average 

per 

day. 

Greatest 
number 
of hours 
in a 
day. 

January 

MILES. 

122 

E.N.E. 

3*3 

3*7 

3*3 

2*4 

3*2 

HOURS. 

7*3 

HOURS, 

8*6 

February . . 

94 

E. by JS. 

2*7 

2*6 

2*6 

1*6 

2*3 

8*4 

10*2 

March 

136 

S.E.by S. 

2-0 

1*8 

1*2 

0*7 

1*4 

8-7 

10*3 

April 

180 

S.S.E. 

3-7 

3*0 

2*0 

1*7 

2*6 

9*6 

11*6 

May 

146 

S. hy E. 

4-3 

3*4 

2*9 

2*2 

3*2 

8*0 

11*1 

June 

102 

8.W. by W. 

7*9 

7*7 

6*7 

6*3 

7*2 

8*9 

2*8 

July 

62 

S.W. by W. 

! 

6*1 

I 

6*9 

6*8 

6*0 

5*7 

■ 

8*7 

4*3 

August 

82 

W.8.W 

6*5 

6*9 

6*4 

5*2 

6*3 

10-8 

3*7 

September . . 

86 

W. by S. 

6*2 

5*7 

7*0 

5 3 

6*2 

8*6 

3*8 

October 

17 

E.S.E. 

6*6 

6*4 

6*4 

4*3 

5*2 

9*8 

4*8 

November . 

101 

North. 

4*6 

5*2 

6*0 

4*5 

4-8 

9*2 

6*6 

December . . 

160 

N.E. by N. 

3*2 

3*8 

3*8 

2*6 

3*4 

7*0 

8*6 

Annual . , 

291 

South. 

4*7 

4*6 

4*3 

3*6 

4*3 

8*7 

— 
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KODAIKANAL AND MADRAS OBSERVATORIES. 


I.— REPORT OF THE KOD AIK ANAL OBSERVATORY FOR 

THE YEAR 1911. 

Staff. — The staff of the Observatory on December 31, 1911, was as follows : — 


Director .. .. . . .. J. Evershed. 

Assistant Director . . . . . . T. Royds, D.Sc. 

First Assistant . . . . . . S. Sitarama Aiyar, b.a. 

Second Assistant . . . . . . G. Nagaraja Aiyar. 

Third Assistant . . . . . . A. Y. Subrahmanya Aiyar, b.a. 

Fourth Assistant . . . . . . S. Balasnndaram Aiyar. 

Writer . . . . . . . . L. N. Krishnaswamy Aiyar. 

Photographic Assistant . . . . R. Krishna Aiyar. 


Mr. 0. Michie Smith, C.I.E., retired from service as Director on Jan uar y 14 (fore- 
noon), 1911, but was appointed to special duty from that date to March 31, 1911, in 
connection with the electric installation work. Dr. Royds was appointed as Assistant 
Director and joined duty on February 28 afternoon. The First Assistant was on 
privilege leave for 41 days from August 14 and the Third Assistant for 20 days from 
July 3. 

The subordinate staff consists of a book-binder, an assistant book-binder, 
a mechanic, five peons, a boy peon for the dark room, and two lascars. 

2. Distribution of work.— The Director and the Assistant Director have 
charge of the two spectroheliographs and of the large grating spectrograph. The 
First, Second, and Third Assistants are in charge of the work with the Cooke equatorial 
(spectroscopic), the Lerebour and Secretan equatorial (visual), the photoheliograph 
the transit instrument and the seismometer. They have also to do the astronomical 
computing and the preparation of the observations for the press. The Fourth Assist- 
ant has charge of the clock comparisons and, with the help of the writer, is respon- 
sible for the whole of the meteorological work. The writer is responsible for the 
accounts, correspondence, and all office records. The Photographic Assistant has 
charge of most of the photographic developing, printing, etc. 

3. Buildings and grounds.— Work was begun early in the year on the 
electric power house and by the end of December the building was practically 
finished and most of the machinery installed. Much delay was caused by the 
difficulty in getting the heavier parts of the generating plant carried up the ghaut. 
A new fly wheel for the gas engine had to be east as the one originally sent was too- 
heavy to he carried up. It is expected that the installation will be completed and 
ready for work very soon after the new fiy wheel has been received. 

Plans and estimates for the house of the photographic assistant have been 
sanctioned by Government, and work was commenced on it towards the end of 
the year. 

The pines planted in the compound in recent years are growing well and 509- 
more seedlings were planted during the year. The fire lines have been kept in 
good condition and extended so as to afford ample protection to the new plantations. 
The area planted with short grass has also been extended thus diminishing the risk 
of fire spreading if it should enter the compound. 

4. Instruments. — The following are the principal instruments belonging to 
the Observatory, or in use, at the present time : — 

Six-inch Cooke equatorial. 

Six-inch Lerebour and Secretan equatorial remounted by Grnbb, with a five-inch Grubb 
portrait lens of 36 inches focus attached. 

Spectrograph I. — consisting of slit, collimator lenses of 4 and 7 feet focus, 2-inch parabolio- 
grating, and camera tube without leus. Used in connection with an 11-inoh polar 
siderostat and 6-ineh Grubb lens of 40 feet focus. 
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A rhomb 'with ends cut at 45° mounted on a graduated circle can be placed in front of 
the slit so as to enable any part of the limb to be brought on to the slit. 

-Spectrograph II— consisting; of slit provided with .vertical .and horizontal millimetre 
scales for measuring position angles, ahd a reflecting device for.rbtating the sun's 
image, collimator lens of 210 c.m focus, 6-inch Michelson grating, and camera lens 
of about 4 metres focus. The spectrograph is used with the 18-inch concave mirror. 

Spectr oheliograph — with 18-inch siderostat and 12-inch Cooke photo- visual lens of 20 
feet focus, by the Cambridge Scientific Instrument Company. ; 

An auxiliary spectroheliograph attached to the above, made in the Observatory- 
workshop. 

Six-inch transit instrument and barrel chronograph, formerly the property of the 
Survey of India. ' 

Six-prism table spectroscope— Hilger. 

Photoheliograph JDallmeyer So,. 4. 

Theodolite, six-inch — Cooke. 

Sextant. 

Evershed spectroscope with three prisms for prominence and sunspot work, by Hiller 

Mean time clock, Kullberg 6326. J * 

Do. Shelton. 

Mean time Chronometer, Kullberg 62 9R. . 

Sidereal chronometer, Kullberg 6134. 

Tape chronograph, Euess. 

Micrometer for measuring spectrum photographs. Hilger. 

Dividing engine, Cambridge Scientific Instrument Company, Limited. 

Two Balfour Stewart actinometers. 

Milne horizontal pendulum seismograph. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

Complete set of meteorological instruments, including Richard barograph and thermo- 
graph, and wind recorders. 

A high class screw cutting turning lathe by Messrs. Cooke & Sons. 

Angstrom Pyrheliometer. 

An 18-inch concave mirror by Henry of Paris belonging to the Director is mounted in 
the spectroheliograph room for general spectrum work. 


observations. 

[a) Solar Physics. 

5. The following table shows for each day the solar observations that were 
made : — 



Solar Observations in 1911 , 
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Sol ah Observations — Abstract. 


There was a fall in the number of observations made as compared with 1910 
due to less favourable atmospheric conditions, the number of days on which no 
observations were possible having risen from 10 to 32. On 26 days there was no 
sunshine recorded. J 

6. Photographs of the sun with the Dallmeyer photoheliograph were 
taken °n 324 days as against 845 in 1910. Double exposures are taken twice a 
month for determining the error of orientation of the photographs. Six solar nega- 
tives were sent during the year to the Greenwich Observatory to complete its series 
out of the 7 which were asked for. 1 

+ , Work with the Spectrohelioeraph. — Monochromatic photographs of 
e suns disc m K light were taken on 326 days and prominence plates on 281 
days. The best disc plate of each day has been copied on an enlarged scale on 
bromide paper as heretofore, the prints being oriented and pasted in order on card 
sheets tor convenience of reference. The prominence plates have been measured and 
the position angles and heights of all the prominences recorded. Duplicates of the 
disc plates have been sent to South Kensington for measurement as in former years 
and m exchange prominence plates have been received from South Kensington. ’ 

A new autocollimating spectroheliograph constructed in the observatory work- 
shop has been completed, and this was brought into regular use on April 1st With 
TPa lustrum ® Et p photographs of the sun’s disc in H« light were obtained on 165 days, 
he principal features shown on these plates are drawn by projection on the 8-inch 

c ia ^ t8 Jf se(i recording sunspots and prominences, and the heliograpliic positions are 
read off from he ruled lines on the charts. The Ha 

to be very closely associated with the prominences and the distribution of the 
prominences on the disc as well as at the limb is now being studied. 

8. Grating Spectrograph. — High dispersion solar spectra have been 
photographed whenever the conditions permitted, and the special lines of research 
which have been prosecuted include the following F 

(а) Eadial and other movements in spots. 

(б) Pressure in spots. 

of the phl^.° f 0alCima Tapmr “ sp0ts ’ “ aocouli > md “ "gi"- 

(d) Motion in the line of sight of prominences for determining the angular 
speed of the sun s rotation at different heights above the photosphere. S S 

Large spots were too few in number to admit of much progress in regard to 
ratal motion effects, bet a few plates hare been obtained and meafured. It hSbeen 
found that whilst the outward radial motion appears to he an invariable and necessarv 
accompaniment of spot formation, the inward movement of the higher levelsTaW 
m the case of some spots showing very intense calcium emission. § 

Mr Koyds has obtained and measured about 50 plates of the H and K lines at 
the centre of the disc m undisturbed regions for estimating the vertical movem^ts of 
circulation of calmum vapour. His results in general confirm those of St John at 
Mount Wilson m showing a general ascending movement of the emitting gas, and a 
descending movement of the high-level absorbing gas : hut the values obtained in 
kilometers per second are considerably smaller than the Mount Wilson determinations... 
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The measures of wave-length of K 3 in ftocculi do not indicate any ascending 
motion, as was anticipated, hut on the contrary give evidence of a slight descending 
movement relative to the iron vapour of the reversing layer. A sharp distinction 
must therefore be recognized between the larger masses of emitting vapour known as 
flocculi, and the small bright points all over the disc which show an ascending 
movement. 

The H and K lines in the prominences have been measured in over 60 plates, and 
the average angular velocities obtained show a large excess over the corresponding 
velocities found by Adams for the chromosphere, which itself rotates faster than the 
general body of the sun. The excess is greater for the east limb than for the west. 

9. Visual Observations. — Sunspots and prominences have been observed 
and recorded as in former years using paper charts with 5° lines of heliographic 
latitude and longitude impressed upon them by the eyanoty(je process. The solar 
phenomena observed are marked on these charts which are subsequently bound up in 
half-yearly volumes. 

The visual work includes detailed observations of afEected lines in ' spot spectra 
and bright lines in metallic prominences. In accordance with the suggestion of the 
International Union for Solar Eesearch special attention has been given to the 
behaviour of certain “are” and “arc flame” lines in spot spectra and to the 
“ enhanced ” lines which occur in the region of spectrum examined. Owing to the 
great falling off in the solar activity only 6 spots have been studied in this way 
during the year and in 14 spots the behaviour of the C line and D g have been noted. 
Prominences were recorded visually on 298 days as against 318 in 1910 the difference 
being accounted for by the fact that there were 26 absolutely cloudy days in 1911 
and only 10 in 1910. A somewhat unusual feature was that in December this work 
was possible on only 18 days. The visual record is compared with the spectro- 
heliograms and all prominences shown on the photographs but not in the drawings 
are added in blue pencil. 

The visual and photographic records of prominences extending over eight years 
have been studied with reference to their relative frequency on the east and west 
limbs. The preliminary results show a marked preponderance of eastern over western 
prominences for each year with the possible, exception of 1904, indicating an apparent 
influence of the earth tending to reduce prominence formation. 

10. Solar Radiation. — No observations have been made with the Angstrom 
pyrheliometer. The instrument was taken away by the Director-General of Observa- 
tories in February to be standardised and had not been returned at the end of the 
year. 

No progress has been made in the method of estimating changes in the solar 
radiation by photographic comparisons between moonlight and first type stars on 
account of the difficulty in obtaining suitable apparatus for measuring the plates. It 
is hoped however that satisfactory results will be obtained with a Hartmann 
photographic photometer which the Director has obtained privately and which is 
expected shortly from Germany. 

A new photographic telescope specially designed for the work is under construc- 
tion in the observatory workshop. 

Summary of Results. 


11. Sunspots- — The following table shows the monthly numbers of new groups 
observed, the mean daily numbers of spots visible, and the distribution between the 
northern and southern hemispheres : — 
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The very rapid decline in spot activity noted in the last report in comparing the 
years 1909 and 1910 has continued as is shown hy the following figures : — 


1910. 1911. 

Number of new groups .. 152 56 

Mean daily numbers . . . . . . . . . . . . 1*8 0*7 

Large spot groups . . . . . . . . . . . . 15 7 

Spot returns 6 Nil 

Number of days on which no spots were seen 56 158 


The proportion of the southern spots to northern was higher than in 1910. The 
mean and extreme latitudes were not very different from what they were in 1910. 
A very faint dot was recorded at— 87° on November 17, 1911. Excluding that, the 
mean latitudes were 7°-2 north and 9°-8 south and the extremes 2* and 12° in the 
northern hemisphere and 1° and 19° in the southern. 

The following were the most important spot groups seen during the year : — 
January — 

A single spot of moderate size with a round and regular 
outline. 


No. 1951 


February — 
No. 1958 


No. 1960 


March — 

No. 1966 


April — 
Nos. 

May — 
No. 


A train of spots occupying 11° of longitude when the group 
was near the central meridian. C was reversed and D 3 was 
slightly dark on one day. A metallic prominence was 
observed on the limb of the sun before the day of its 
appearance. 

contained spots of moderate size. C was occasionally 
observed to be reversed and D 3 dark. This group was also 
preceded hy a metallic prominence. 

First appeared on the 29th as a group of small dots, but 
rapidly developed into two fairly large spots with smaller 
ones between. 


1970^ 

1972^)- contained fairly large spots. 


1983 


00 iUn e one day" 17 *** ^ ° W&8 rever8ed near 

contained a moderate sized spot. On the 8th at 8 h 34 m C 
was reversed and dark C was slightly displaced to violet to 
of the spot, but the dissent" had dtapp^ 

a fairly large spot. 

a fairly large spot. 

a fairly large spot. 

Disturbances in C and D» were verv mrp dnwVn +i_ 

above are almost all that were observed. ^ ® ^ ear ‘ Those mentioned 

Prominences. The mean areas of ’nT’OTuinonncd ■ . , 

sun are shown in the following table in wbich P the fiZ™! t temi8 P laere of the 
given for comparison gures for the previous year are 

Mean V ro J>k Areas of Prominences. 


August — 

No. 1993 


September — 
No. 1997 
October — • 

No. 1999 
November — 
No. 2003 


North 

South 


1910 . 

Square 

minutes. 

203 

2*07 


1911 . 

Square 

minutes. 

1-27 

1-64 


Total 


4-10 


2-91 
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The redaction of area of only 28 per cent, compared with 1910 shows that the 
■ solar activity as regards prominences is to a large extent independent of the spot 
activity, which has fallen during 1911 to about one-third of its value in 1910. 

The distribution of the prominences in latitude differs from that in 1910 in the 
development of a zone of great activity in the southern hemisphere between the 
parallels of 35° and 50°. This has caused a marked excess of southern prominences 
over northern. The parallels of 60° north and south as in 1910 mark the approxi- 
mate limits of prominence formation towards the poles, but small and transient jets 
have been frequently recorded within the polar areas. 

Metallic prominences were very infrequent only 24 being recorded during the 
year. Most of them were found in the sun-spot zones but, as in the previous year, 
a few were observed in high latitudes. The mean and extreme latitudes are given 
in the following table : — 


Metallic Prominences. 


North 

South 


Number 

observed. 


9 

15 


I 


Mean, latitude. 

Extreme 

latitudes. 

21**5 

0°*5 

86°*5 

28°*8 

2°*0 

71°*5 


The prominence activity in each month may be estimated from the following 
table : — 


Number of Prominences. 


Months. 

. 

Prominences 
one minute 
or more in 
height. 

Metallic. 

JEruptivo. 

January 

• • 

• • 

47 

l 

5 

February • . 

« « 

• • 

25 

2 

5 

March 

• • 

• • 

27 

3 

6 

April 

• • 

• • 

44 

3 

12 

May 

• • 


33 

2 

5 

June . . . . 

• • 


23 

2 

2 

July 

* • 


14 

• . 

3 

August 

• • 


4 ‘i 

3 

6 

September . . 

• • 


42 

1 

12 

October 

• • 


51 

• • 

4 

November . • 

* # 


v 49 

4 

6 

December . . 

• * 


? 40 

3 

2 


The following were the more noteworthy prominences observed during the 
year : — 

January . — The highest prominence, 200", was observed at latitude — 35° east 
on the 29th. For three successive days from the 28th to the 30th tall prominences 
were seen in this region. 

February . — An eruptive, rapidly changing prominence was recorded at 
latitude — 32° west on the 24th. This attained to a height of 165". 

April . — One of the highest prominences ever recorded here was observed on 
the 2nd. It first appeared on the photographs as a long wide streamer issuing from 
a point in latitude — 34° east in a northerly direction and nearly tangent to the 
limb. It was immediately found to be rising and a series of photographs was taken. 
These showed that the prominence ascended with an accelerating velocity and finally 
'broke into fragments which quickly faded. The highest fragment was over 10' 
•above the limb at ll h 24 m . , 
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September . — There was a prominence 200" high recorded at + 32° east on 
the 8th. 

Oc tober . — Prominences were observed at Latitude— 45° east continuously from 
the 6th to the 16th. J 

November . — The tallest prominence of the month was photographed on the 
28th at latitude — 50° west. It was 240" in height at I0 h 35 m . 

December . — An eruptive prominence recorded at -f 38° west on the 27th 
reached to a height of 145" at ll h 44 m . 

(b) Other Observation's. 

13- Comets.— Photographs were obtained of the spectra of comets 1911b (Kiess) 
and 1911c (Brooks) with an objective prism spectrograph attached to the South 
Dome Equatorial. Direct photographs of these objects were also obtained at the 
same times as the spectrum plates. Kiess’ comet was photographed on five days 
between August 14th and 20th and Brooks’ comet on seven days between August 
25th and September 22nd, and again after conjunction with the sun on October 
28th and 29th. 

Excepting for the greater amount of detail shown on the spectrum plates of 
Brooks’ comet obtained at the end of October no essential change occurred in the 
spectrum as the comet approached perihelion and the best plate of the series (October 
28th) appears to be identical with the best spectrum of Halley’s comet obtained with 
the same instrument in 1910. The spectrum of Kiess’ comet although much fainter 
appears to be the same as the others. 

Id. Time. The error of the standard clock is usually determined by reference 
to the 16 h signal from the Madras Observatory. This is rendered possible by the 
courtesy of the telegraph Department which permits the Madras wire to be joined 
through to this observatory. I he signal is received with accuracy on most days and 
all failures are at once reported to the officer in charge of the Trichinopoly division. 
Time determinations are made with the transit instrument, when necessary, as a 
oli©ok, 

15. Meteorology. — "Meteorological observations were carried on as informer 
years. Eye observations are made, at 8 ti , 10 h , and 16 h local mean time. Tempera- 
tures and pressures are recorded continuously by a Richard thermograph (wet and 
dry bulb) and barograph, and the mean temperatures and pressures are obtained from 
the traces, corrected by reference to the eye observations. The wind direction and 
velocity shown m appendix tables II and- III are obtained from a Beckley anemo- 
graph, and the 8 h values for the Daily Weather Reports of Simla and Madras from a 
Robinson anemometer and a wind vane. 

Comparative observations of the standard barometer were taken early in the 
year with a barometer brought by the Director-General of Observatories and the 
instrumental correction was determined to be + 0-009 inch instead of — 0-002 inch. 
The new coneetion has been used in the ateiual report since the beginning of 1910. 

Pressure. The mean pressure for the year was practically the same as the 
normal— there was an excess of 0-003 inch. Only in four months was the deviation 
more than 0-01 0 inch— the greatest amounts being a defect of 0-015 inch in January 
!*r au ex ° e f® 0'026 inch in October. The pressure was below normal in January, 
March and November and above in the other months. 

Temperature. The mean temperature of the } r ear wag 0 o- 3 above normal. In 
seven months it was above and in the other five months below normal. The greatest 
deviation was 1 -3 either way. The mean grass minimum temperature in February 
was only 31 -3 as against the normal of 38°-4. 

Humidity.- The mean humidity for the year was 2 °/ below normal. It was • 
above in March, June, July and December and below in the other months. The 
greatest excess was 13/ in December and the greatest defect 13°/ 0 ia August. 

The rainfall for the year exceeded the normal by 4-51 inches. In 
January, February, March, August, and September there was a total defect of 15-50- 

mehes and m May, June, July, October, November and December a total excess of ' 
19-92 inches. 
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1 Wind . — The average daily velocity for the year exceeded the normal by 19* 
miles. The average velocity was in defect only in three months February, March and 
September The excess in November was 113 miles and the mean direction in that 
month was east by south against north by west which is the normal direction for 
November. The highest daily movement was 883 miles on November 22 and the 
lowest 120 miles on October 7 . 

Transparency of the atmosphere . — The transparency of the lower atmosphere as 
judged by the visibility of the Nilgiris, about 100 miles distant, was much below the 
average. 

Cloud and sunshine . — On 26 days the sky was completely overcast, but the average 
<<• clear sky ” for the whole year was practically the same as the normal. There were 
2,114 hours of bright sunshine against an average of 2,028. 

16 SpismoloffV — The Milne horizontal pendulum recorded 95 earthquakes 
during the year as against 8 1 in 1910. There were between 10 and 12 earthquakes 
in each of the months January, April, October, November and December.. The largest 
and longest record continued for 4 k 48 1U on January 3 and had its origin m Turkestan. 

17- Library. —One hundred and ninety -two volumes were bound during 
the year. 

18 Publications —Bulletins Nos. XXIII and XXIV were published during 
the year and Bulletin No. XXY was in the press at the end of the year. The first two 
deal with prominence observations in 1910 and the last with the same observations 
in the fiS half of 1911. In addition to these the following papers were 

published ; — 

« On the Angular speed of rotation of a long enduring prominence ” by 
.1 . Evershed (A.P.J. VoL XXXIII, No. 1). 

“ The Autocollimating Spectroheliograph of the Kodaikanal Observatory ” by 
J. Evershed (M.N., R.A.S., Yol. LXXI, No. 9). 

u The Absorption markings in Ha spectroheliograms ” by T. Boyds (M.N., 
R.A.S., Yol. LXXI, No. 9.) 

19. Greneral.— The Direetor-G-eneral of Observatories inspected the Kodaikanal 
Observatory in February and the Director inspected the Madras Observatory m 
December. 

The staff of the observatory worked well during the year. In thq reduction of 
the prominence observations and the preparation of the bulletins for the press the 
Third Assistant Mr. Subrahmania Aiyar deserves special mention tor his zeal m 
keeping the work well up-to-date. 


The Observatory, Kodaikanal, 
1th Tebuary 1912. 


J. EVER8HED, 

Director , Kodaikanal and Madras 

Observatories. 



3 
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II.— REPORT OP THE MADRAS OBSERVATORY POR THE YEAR 1911. 


Staff. — The computer was on privilege leave for one month and eleven days 
and the Prat Assistant for two months. J 

2 . Time Service.— -No change was made in the programme of Astronomical 
observations, which have been restricted, as usual, to meridian observations for time 
determinations. The system of time signals distributed from the Observatory also 
remains unchanged. The time gun at the Port failed on 9 occasions and was fired 
correctly on 721 occasions out of 730, giving 98-8 as the percentage of successes. 
The gunner was absent on one occasion, the g an failed twice owing to defect in firing 
apparatus, on three occasions owing to bad tube, twice owing to faults on the line 
and lastly the gun was not fired on the occasion of the Coronation Durbar of Their 
Imperial Majesties at Delhi, The semaphore at the Port Office was dropped correctly 
•at l p.m. ou every, day except 8, when it was dropped correctly at 2 p.m. 

3. Meteorological observations.— Ia addition to the ordinary meteorological 

observations, extra observations were taken and special telegrams sent to Simla on 
2 occasions and on 41 occasions to Calcutta. 

4. Buildings.— Electric light and fans were fitted in the offices and in the 
quarters of the Deputy Director daring the year. 

5. Instruments. — The following is a list of the instruments at the Madras 
Observatory on the 31st December 1911 : — 


(a) Astronomical. 

Eight-inch Equatorial Telescope— Troughton & Simms. 

Sidereal Clock — Haswall. 

„ Dent, No. 1408. 

S. Reifler, No. 01. 

Mean Time Clock— J. H. Agar Baugh, No. 105. 

„ with galvanometer— Shepherd & Sons. 

Meridian Circle — Troughton & Simms. 

Mean Time Clock — J. Monk. 

Mean Time Chronometer— V. Kullberg, No. 5394. 

» „ No. 6544. 

ri . , m » . „ Parkinson and Erodsham, No. 2352. 

Portable Transit Instrument — Holland. 

Portable Telescope with stand. 

Tape Chronograph — R. Fuess. 

Relay for use with the Chronograph— Siemens. 


(6) Meteorological. 

Richard's Barograph— No. 10 , L. Oasella. 

„ Thermograph— No. 3618, L. Oasella. 

Beokley’s Anemograph— Adie. 

Sunshine Recorder— No. 149, L. Oasella. 

Anemoscope — P. Orr <fe Sons. 

Nephoscope— Mons Jules Daboseq & Ph. Pelliu. 

Barometer, Fortin’s— No. 1771, L. Casella. 

>5 No. 725, L. Oasella (spare). 

» No. 1420, L. Casella (spare). 

Dry Bulb Thermometer— No. 94221, L. Oasella. 

wr 4 . n ik rpu , N°. 38037, Negretti & Zambra (spare). 

Wet Bulb Thermometer— No. 94219, L. Casella. 

n ■»* • ” m. No. 38037, Negretti & Zambra (spare). 

Dry Maximum Thermometer— No. 8581 , Negretti & Zambra. 

Dry Minimum Thermometer— No. 69047, L. Casella. 

Wet Minimum Thermometer— No. 91753, Negretti & Zambra. 

Sun Maximum Thermometer— No. 10479, Negretti & Zambra 
Grass Minimum Thermometer— No. 3377, Negretti & Zambia! 

Ramgauge (8 diameter)— No. 1042, Negretti & Zambra. 

JVLeasure glass for above. I 

Raingauge (5" diameter). 

Measure glass for above. 

1Q .. Th l year “ abnormally dry one and very little rain fell till November 
19th. During this time the level of the transit changed slowly and steadily in th® 
same direction. After the heavy rain on 21st November it underwent a sudden 
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change in the opposite direction accompanied by some change in azimuth. At present 
the level error is very small and is almost steady. The rates of the Riefler and 
Dent Clocks have been very satisfactory. A new mean time clock by Mr. J. H. Agar 
Baugh was received towards the end of the year and has been mounted in the room 
to the west of the transit room. The electrical contacts with which it is fitted have 
not yet been connected and brought into use. It is proposed to divert the telegraph 
lines into this room from the Clock room in the Deputy Director’s quarters. 

6. Weather su mmar y. — The following is a summary of the meteorological 
conditions at Madras during the year 1911 : — 

Pressure . — Pressure was above normal in February, June, July, October and 
[November and below normal in other months- The greatest excess was 0-013 inch 
in February and the greatest defect 0-034- inch in January The highest pressure 
recorded was 30-154 inches on February 12 and the lowest 29-548 inches on Septem- 
ber 24. 

Temperature . — The mean temperature of air was above normal in all months 
except Februax-y. The highest shade temperature recorded was 106°*4F. on June 1 
and the lowest 62°-0F. on February 20. The highest temperature in the sun (150°5) F. 
was recorded on July 30 and the lowest on grass was 58°-6F. on February 20. 

Humidity . — Humidity was below normal in February and August and above 
normal during the other months. 

Wind . — The wind direction was normal in February and December. It was 
more easterly than usual in January and .November, more southerly than usual in 
March, April, May and October. The wind velocity was below the average through- 
out nearly the whole of the year. In November the mean daily velocity was 31 
miles below normal. 

Cloud . — The percentage of cloud was a little above normal in December and 
below normal in the remaining months. 

Sunshine . — The percentage of bright sunshine was above normal in March, 
July, September and October and below normal during the rest of the year. The 
total number of hours of bright sunshine during the year was 2,249. 

Rainfall . — The rainfall was above the average in September and December and 
below during the other months, the greatest excess being 2-93 inches in September 
and the greatest defect 5-09 inches in October. The total fall for the year was 36-53 
inches and the monsoon rainfall from. October 15 to the end of the year was 24-59 
inches against an average of 26 - 00 inches. The heaviest fall on any day was 4"74 
inches on November 21. 

General . — The most noteworthy feature of the weather during the year was 
the deficient rainfall during the first eight months. From the 1st January up to 
nearly the middle of September the total rainfall at Madras was about 4 inches. 

R. Ll. Jones, 

Deputy Director „ 


M a DBAs Observatory, 
I6tf/x January 1912. 
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Appendix I, 


KodaikAnal Observatory Seismologieal Eecords in 1911 . 


No. 

Data 

P.T. ' 
commence 
G.M.T. 

L. W. 
commence 
G.M.T. 

Maxima 

G.M.T. 

End. 

Max. Amp. 

Duration. 

Remarks. 


1911. 


H. 

M. 

H. 

M. 

H. 

M. 

u. 

M. 

MM. " 

K. 

M. 


1 

Jan. 

1 


10 

27-4 

10 

32*6 

10 

36*2 

11 

47 

4*3 = 2*1 

1 

20 


2 


S 


7 

31-1 

7 

54*9 

7 

56*0 

8 

35 

0*6= 0*3 

1 

04 


3 


3-4 


23 

32*0 

23 

38*5 


■ ■ (?) 

4 

20 

18= 8-0 

4 

28 

Beyond ran#© 
















from 23 h. 41 m. 
















to 23 h. 54m. 
















Turkestan. 

4 


4 


8 

33*0 


. 


. . 

8 

67 


0 

24 

Widening of line. 

5 


4 


9 

48-9 

9 

54-3 

9 

55*4 

10 

17 

1*0= 0*4 

0 

28 


6 


4 


21 

47-3 

21 

52*8 

21 

54*4 

22 

07 

0*4= 0*2 

0 

20 


7 


7 


2 

25*7 

2 

56*6 

3 

00*6 

4 

09 

0*6 = 0*2 

1 

43 


8 


8 


13 

19*2 




9 # 

14 

20 


0 

01 

Do. 

9 


9 


3 

53-6 

4 

12*9 

4 

16*0 

4 

40 

0*4 = 0*2 

0 

46 


10 


14 


18 

10*5 




# # 

18 

41 


0 

31 

Do. 

11 


16 


8 

59*2 



9 

25*4 

9 

54 

0*6 = 0*2 

0 

55 


12 

Feb. 

13 


H 

07*6(?) 

14 

*18*8 

14 

19*8 

14 

35 


0 

27(?) 

Do. 

13 


18 


18 

41*3 

18 

51*5 

18 

56*1 

22 

30 

9*5 ”5*4 

3 

49 


14 


23 


H 

26-4 




. . 

12 

18 

, . 

0 

52 

Do. 

15 


28 


0 

28*2 

5 

47*2 

5 

48*1 

5 

59 

0*3 = 0*2 

0 

31 


16 

March 1 1 


3 
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Appendix IV. 


Kodaikanal Mean Hourly Bright Sunshine for the year 1911 . 
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•39 

*32 

•16 

May .. 



*26 

•69 

•85 

•90 

*91 

1 *89 

*78 

•53 

*45 

•25 

•16 

•07 

June . . 



*24 

•56 

•60 

*56 

*47 

*43 

•38 

•22 

•22 

•20 

*16 

•02 

July .. 



*16 

•35 

*40 

•43 

*44 

*35 

•29 

*22 

*23 

•12 

*05 

•04 

August 



*18 

•71 

•87 

•89 

•84 

*82 

•73 

f *64 

•48 

•34 

•29 

•12 

September 



*01 

•52 

*76 

•71 

*62 

*52 

•30 

•25 

•20 

*11 

•09 

*01 

October 



•07 

•42 

*74 

•56 

*52 

•46 

•39 

•28 

*26 

*25 

*16 

•08 

November 



•04 

•44 

•60 

•66 

*58 

•56 

■50 

•38 

32 

-30 

•24 

•05 

December 


•* 

*00 

•32 

•37 

■48 

*55 

•52 

•51 

*53 

•47 

•37 

•28 

•09 


Mean 

* * 

0*12 

0*60 

0*74 

0 74 

0*72 

0-67 

0-58 

0-48 

0-42 

0*34 

0’28 

O-ll 


Appendix V, 


tttTMBEB of days in each month on which the Nilgiris were visible in 1911 . 


Month. 

Very clear. 

j V isible. 

Just visible. 

TopB only 
visible. 

Total. 

January 

1 

14 

2 

2 

19 

February 

.. 

3 

2 

6 

11 

Maroh 

. . 


3 

1 

4 

April 

. . 

. . 

. . 

• • 


May . . 

.. 

1 

4 

, , 

5 

June 

4 

1 

2 

, • 

7 

July 

4 

3 

1 

« . 

8 

August 

3 

9 

7 

, , 

19 

September .. .. .. 

3 

9 

7 , 

.2 

21 

Ootober 

6 

“7 

3 

, . 

IS 

November 

5 

8 

. . 

. . 

13 

December . , . * 

\ "• / • ■ 

3 

rfJ 

' 4 • 

i a 

12 

Tot$l . . 

29 

62 4Jr ‘ 

31 

13 

136 


17 



-}- Meaoj %boYB normal, — below normal. 
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Appendix VII. 


Abstract of the mean meteorological condition of Madras in the year 191 1 compared with thn 

average of past years. 


Mean values of 


1911. I Difference from I Average, 


Reduced atmospheric pressure . . 
Temperature of air 

Do. of evaporation 
Percentage of humidity 
Greatest solar heat in vacuo 
Maximum in shade 
Minimum in shade 

Do. on grass v 
Rainfall since January 1st on 76 days 
General direction of wind 
Daily velocity in miles . 

Percentage of cloudy sky 

Do. of bright sunshine . . 


Duration and quantity of the wind from different points. 


29*862 

0*002 below. 1 

29*864 

1 82-4 

1*3 above. ‘ 

81*1 

76-3 

1-8 „ 

74-6 

76 

4 ,, | 

72 

134*2 

5*5 below. 

139*7 

91*9 

C 

1*1 above. ; 

90*8 

75-5 

0-8 „ 

74*7 

73-5 

: 1*« n 

71*9 

36*53 

12-49 below. 

4 9*02 

, S.E. by S. | 

1 point S. i 

IS.K, 

162 ; 

9 below, 1 

171 

37 

12 „ j 

19 

43-6 

7*4 ,, 

51*0 


; Hoars. Miles. 


From Hours.! Miles. From [Hours. Miles. 


North 
N. by E. 
N.N.IS. 


10T 627 East 

290 1,806 E, by S. 

287 1,9*22 E.S.E. 


HO 1,129 South 


*'•*'■*• ■■ \ E.S.E. . . j 205 1,133 S.S.W. 

N.E. by V. 419 j 2,446 S.S. by E. ! 286 1,664 3.V. b 

N ’ K - ..1 317 j 2,361 S.E. . ! 534. as,. a™ 


N.E. 

N.E. by K. 
E.N.K. .. 
E. by N. .. 


■ b * E * •* 534 3,575 S.W. 

420 2,731 S.E. by S. 1,064 <8,323 S.W. 

163 1,259 S.SJS* . . 545 j. oqa t? 


J,129 South .. 292 2,337 AVest 

891 S. by W. . . 258 1,669 \V . hy N . . . 

1,133 S.S.W. .. 256 1,841 W.N.W.,, 

1,664 S.W. by S. 239 1,605 N.W. hy \\\ 

3,575 S.'W. .. 222 1,688 N.W. * 

8,323 S.W. hy W. 214 1,489 N.W. Ivy N.j 


4,290 V.8.W. 


1,235 1,825 j W. by S... 329 


239 1,816 N.NVW. , . j 88 
329 2,581 JST. by W. j 91 


There were 132 calm hours during the 
42 mifes “ represented b 3’ a south-south-e; 


1 lours 

j 1 

i ! 

Milo. 

. 288 j 

2.422 

. ; IK:? 

1 

1,67.5 

Kit. 1 

1 ,508 

-. I r’.'.l } 

1,155 

! »« i 

•15 

•j fill 1 

3 1 4 

! H « 

192 

i in : 

498 

to the 

above 



Madras Observatory — Number of hours of wind from each point in the year 1911. 
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Annual total .. I 104 |290 '287 1419 317 (420 JIBS 236 170 165 \ 2051286 534 11,064 545 :254 292 j258 256 1*239 222 |214 |239 ? 329 283 |182 J166 jl69 90 : 56 j 85 j 91 132 
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Madras Observatory. — Number of inches of rain from each point in the year 1911. 
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Appendix XI. 


Madras Observatory.— Wind, cloud and bright sud shine, 1911 . 


Month. 

Wind resultant. 


Clouds (0— • 

10). 


Bright sunshine. 

Velocity. 

Direction. 

8 H. 

10 H. 

16 H. 

20 H. 

Mean. 

Average 

per 

day. 

Mean 
number 
of hours 
in a 
day. 

January 

MILES. 

j 105 

E.N.E. 

2-6 

3*4 

2*4 

1*3 

2*4 

HOUBS. 

7*9 

HOUBS. 

9*2 

February . . 

88 

E. by JN. 

1*8 

2*3 

1*2 

0*7 

1*5 

9*4 

10*9 

March 

151 

8.S.E. 

1*3 

1*7 

0*6 

0*3 

1*0 

9*5 

10*6 

April 

180 

• S.S.E. 

2*5 

2*0 

2*8 

2*3 

2*4 

7*4 

10*6 

May 

180 

8. hy E. 

2*2 

1*8 

2*2 

1*0 ! 

1*8 

6*1 

7*9 

June 

122 

8.W. 

4*5 

4-6 

5*8 

4*4 

4*8 

4*3 

8*1 

July 

122 

W.8.W 

( 

5*2 

4*8 

6*2 

6*3 

5*6 

4*6 

9*0 

August 

67 

i 

S.W. by W. | 

5*8 

5 ? 3 

7-0 

5*2 

5*9 

3*8 

8*8 

"September , , 

51 

8. VV. 

6*0 

5*3 

4*9 

3*5 

4*9 

5*2 

10*7 

October 

34 

S.E. 

3*7 

4*] 

4*6 

3*6 

4*1 

6*7 

10*3 

November . t . 

103 

N. E. by E. 

4*2 

5*7 

5*6 

2*7 

4 *6 

5*3 

8*8 

December 

164 

X.N.E. 

5*5 

6*3 

6*3 

4*7 

5*7 

4*1 

8*0 

Annual . . 

42 

S.S E. 

3*8 

3*9 

4*1 

3*0 

3*7 

6*2 

— 
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KODAIKANAL AND MADRAS OBSERVATORIES. 


I.— REPORT OF THE KODAIKANAL OBSERVATORY FOR 

THE YEAR 1912. 


Staff. — The staff of the Observatory on December 31, 1912, was as follows : — 


Director 

Assistant Director 
First Assistant 
Second Assistant 
Third Assistant 
Fourth Assistant 
Writer 

Photographic Assistant 


J. Evershed. 

T. Royds, D.Sc. 

5. Sitarama Aiyar, b.a. 

6. Nagaraja Aiyar. 

A. Y. Subrahmanya Aiyar, b.a. 
S. Balasundaram Aiyar. 

L. N. Krishnaswamy Aiyar. 

R. Krishna Aiyar. 


The subordinate staff consists of a book-binder, an assistant book-binder, a 
mechanic, five peons, a boy peon for the dark room, and two lascars. 

2- Distribution of work. — The Director and the Assistant Director have 
charge of the two spectrolieliographs and of the large grating spectrograph. The 
First, Second, and Third Assistants are in charge of the work with the Cooke 
equatorial (spectroscopic), the Lcrebour and Seoretan equatorial (visual and 
photographic), and the transit instrument. They have also to do the astronomical 
computing and the preparation of the observations for the press. The Third 
Assistant has charge of the seismometer and. clock comparisons, 'lhe Fourth 
Assistant, with the help of five Writer, is responsible for the whole of the meteorological 
work. The Writer is responsible for the accounts, correspondence, and all office 
records. The Photographic Assistant has charge of most of the photographic develo- 
ping, printing, etc. 

3. Buildings and grounds. — The electric installation was completed in 
February and the storage battery received its first charge on the 25th of the month. 
With the exception of some initial troubles with the gas engine which were soon 
remedied by Messrs. Siemens, the electric plant has worked satisfactorily throughout 
the year. The current is used for research work in which an electric arc is required 
for direct comparisons of metallic and solar spectra. The electric power is also used 
for pumping water, for lighting, and other minor purposes. 

The new quarters for the photographic assistant were completed and occupied in 
August. 

The Taklitasinghji Observatory at Poona was dismantled in February and the 
instruments were transferred to this observatory by order of the Government of India. 
The question of constructing a building for locating the 20-inch reflecting telescope is 
under correspondence with the Government of India and the Public Works Department. 
Provisional plans for the new building have been prepared by the Director. 

The fire lines in the compound have been kept in good order and there was at no 
time any risk to the buildings and instruments from forest fires. 

4. Instruments- — The following are the principal instruments belonging to 
the Observatory, or in use, at the present time : — 

Six-inch Cooke equatorial. 

Six-inch Lerebour and Seoretan equatorial remounted by Grubb, with a five-inch Grubb 
portrait lens attached. The Lerebour and Seoretan object glass has been replaced 
by a Oooke photo-visual lens of the same aperture and the instrument has been 
adapted for direct solar photography in addition to visual work. 

Spectrograph I. — consisting of slit, collimator lenses of 4 and 7 feet foous, 2-inch 
parabolic grating, and camera tube without lens. Used in connection with an. 
ll-inoh polar siderostat and 6-inoh Grubb lens of 40 feet foous. 
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Spectrograph II. — consisting of a collimator of 7 feet focus and camera of 14 fee 
focus placed at an angle of 60° with the former. Plane gratings of SJ inches or 
5 inches ruled surface are used, and the slit is provided with various devices for the 
direct comparison of spectra from different sources, and for rotating the solar image. 
Spectroheliograph — with 18-inch siderostat and 12-inch Cooke photo-visual lens of 20 
feet focus, "by the Cambridge Scientific Instrument Company. 

An auxiliary spectroheliograph attached to the above, made in the Observatory 
workshop. 

Six -inch transit instrument and barrel chronograph, formerly the property of the 
Survey of India. 

Theodolite, six-inch — Cooke. 

Sextant. 

Evershed spectroscope with three prisms, for prominence and sunspot work, by Hilger. 
Mean time clock, Kullberg 6326. 

Do. Shelton. 

Mean time chronometer, Kullberg 6299. 

Sidereal chronometer, Kullberg 6184. 

Tape chronograph, Puess. 

Two micrometers for measuring spectrum photographs, Hilger. 

Dividing engine, Cambridge Scientific Instrument Company, Limited. 

Milne horizontal pendulum seismograph. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

Complete set of meteorological instruments, including Richard barograph and thermo- 
graph, and wind recorders. 

A high class screw cutting turning lathe by Messrs. Cooke & Sons. 

Angstrom Pyrheliometer. 

An L 8-inch concave mirror by Henry of Paris belonging to the Director is mounted iix 
the spectroheliograph room for general spectrum work. 

The instruments received from the Takhtasinghj i Observatory at Poona include 
the following : — 

Twenty-inch reflecting telescope, by Common. 

Six-inch Cooke photo-visual telescope with equatorial mounting. 

Two prisms of 6 inches aperture for use with the above. 

Twelve-inoh Cooke siderostat. 

Eight-inch horizontal telescope. 

Large grating spectroscope, by Hilger. 

An ultra-violet spectrograph by Grubb. 

OBSERVATIONS. 

( a ) Solar Physics. 

5. The following table shows for each day the solar observations that were 
made : — 
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Solak Observations — Abstract. 
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The sun’s disc was examined visually for spots etc. on 261 days only whilst in 
1911 it was examined on 333 days. The reduction in the number of observations 
was mainly due to an interruption of 66 days whilst the Lerebour and Socrotun 
telescope was being adapted for both visual and photographic work. The observing 
conditions were perhaps not so good as in 1911 and there were as many as 25 days 
when there was no sunshine recorded. 


6. Photoheliograph-— Photographs of the sun were obtained on 329 days ns 
against 324 in 1911. Up to July 31 they were taken with the Dallmeyor photohoiio- 
graph, and since that date mostly with the Lerebour and Secretan telescope. Double 
exposures are taken twice a month for determining the error of orientation of the 
photographs. Two solar negatives were sent to the Greenwich Observatory out of 
three asked for to complete the series. 


7- Spectroheliograph-— Monochromatic photographs of the sun’s disc in “ K 51 
light were taken on 381 days, and prominence plates on 280 days. With the attlo- 
eollimating spectroheliograph H a images were secured on 158 days. The prominence 
plates are measured as soon as obtained, and the results tabulated. Duplicates of 
the disc plates have been sent to South Kensington for measurement, as in former 
years, and in exchange prominence plates have been received from South Kensington. 

Mr, Lloyds has made a special study of the absorption markings shown on the 
H « plates. 


8. Grating Spectrograph.- — Owing to the paucity of sunspots only a few 
spectra were obtained for the study of radial movements. The general .state' of calm 
in the solar atmosphere was, however, specially favourable for other lines of research 
and a large number of comparison spectra were obtained of the sun’s limb and the 
centre of the disc. The relative displacements of the lines towards the red at the 
limb have been measured and compared with the displacements due to pressure. A 
series of plates has also been obtained of the are spectrum of iron in air and the 
centre of the sun’s disc. These have been measured to determine the general displace- 
ment of the solar lines after correction for the earth’s mo vements. The general result 
of the whole investigation, although far from being completed, appears to throw great 
doubt on the usual interpretation of the line displacements, which' ascribes the general 
shift of the solar lines, as well as the relative shift of the lines at the limb to the 
effect of pressure. The investigation is being continued with the aid of a sperial 
device for the direct photographic comparison of the solar and arc spectra and a 
second series of plates has been obtained with the arc under reduced pressure.’ 

?■ O'inch. Cooke Equatorial and Spectroscope- — Visual observations of the 
prominences ana .of spot spectra have been continued as in former years but onlv two 
spots were studied m detail m this way, Nos. 6977 and 6980 of the Greenwhieh 

forspots 11 ' ° b8ervatl0n ° f the behaviour of the C and D, lines were recorded in 


In October the telescope and its mounting were removed from the south dome 
*nd re-erected m the photoheliograph dome. This involved a break in the prominence 
observations of one week only. Prominences were recorded visually on 280 days 
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10. Poona 6-inch. Equatorial. — This fine instrument has been erected in 

the south dome and a powerful grating spectroscope, also from Poona, has been? 
adapted for use with it. . 

It is intended to make a special study of the metallic prominences and of pro- 
minences showing displacements of the hydrogen lines. It has been found from the 
Kodaikanal records that not only do prominences in general show a numerical pre- 
ponderance on the east Limb, but the preponderance is much greater in the above 
mentioned special classes of prominence. As the metallic prominences are closely 
associated with sun-spots, this appears to indicate that both prominences and spots 
are more active when on the east limb than when on the west. There is also'lound 
to be an excess of displacements of the hydrogen lines towards the red end of the 
spectrum. These facts raise questions which will require the most careful study in 
the future, and the Poona telescope is well adapted for this work. 

11. Solar Radiation. — The new photographic telescope for comparing the 
intensity of moonlight and first type stars was completed during the year, but owing 
to cloudy skies no opportunity for using it occurred until December when a few plates 
were secured. 

A Hartmann Photometer for measuring the plates has been received from Messrs. 
Toepfer. 


Summary of Sunspo l and Prominence Observations. 

12. Sun-spots- — The following table shows the monthly numbers of new groups 
observed, the meau daily numbers of spots, visible, and the distribution between the 
northern and southern hemispheres : — 
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The decline in spot activity noted in the last few years continued in 1912, but 
the rate of decrease between 1911 and 1912 has lessened very slightly as is shown in 
the following comparisons for the four years 1909-1912. 





N umber 

Per cent, 
of 

Year. 



of 



new 

previous 




groups. 

years 

number. 

1909 . . 

• 0 * • 

• • 

• • • • 220 

* • 

1910 . . 

* • • • 

1 • • * 

152 

68 

1911 .. 

* * * » 

• • • • 

56 

37 

1912 . . 

• • • • 

• • * « 

22 

39 


1* 



Per cent. 




Mean 

of 

Year. 



daily 

previous, 



numbers. 

years 

number. 


1909 

* • • • 

* # • • 

3-9 

* • 

1910 

• • * * 

a » mm 

• • • • 1*8 

46 

1911 

• * • » 

• # * • 

0*7 

39 

1912 . . 

* • mm 

• • « • 

0-3 

43 
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Ratio of 




of days 

increase 

Year. 



on which 

over 




no spot 

previous. 




was seen. 

year. 

1909 .. 

« • • • 

• * • . 

« » a * 5 

■m « 

1910 .. 

• * • • 

• % • • 

56 

11-2 

1911 . . 

* • • • 

♦ • * * 

. / 158 

2-8 

1912 .. 

» • *9 

« • • • 

.. 240 

1-5 
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It seems probable that the minimum of spot activity occurred during the early 
part of 1912, not a single spot having been recorded in January and February, whilst 
there was a slight recovery of activity in September and in December. The appear- 
ance of a spot in latitude -|- 27° in December may probably be considered as the 
beginning of a new cycle of activity. 

Of the twenty -two groups recorded during the year, nineteen were in the southern 
hemisphere and were, on the whole, closer to the equator than in 1911. Their mean 
latitude was — 7°*2 against — 9°-8 in 1911. Of the three remaining spots, one was a 
small dot on the equator, one wa§ at -j- 20’ and the third, the last group of the year 
was at" -f- 27° ; all three spots were observed in the latter part of December. 

Only four groups — No. 2007 (March 7 to 19), No. 2012 (June 17 to 28), 
No. 2023 (October 4 to 11), and No. 2025 (December 15 to 23} — contained fairly 
large spots. The spectra of Nos. 2007, 2008 (April), 2021 (September), and 2025 
(December) showed disturbances in 0 and D ;t . 

13. Prominences- — The mean areas of prominences for each hemisphere of the 
-sun are shown in the following table in which the figures for the previous two years 
are given for comparison : — 


Mean daily profile areas of Prominences in square minutes of arc 
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1911. 

1912. 
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0 95 
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South. 
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1-64 

1-51 
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Total • , 

4.10 

i 

2-91 

2’40 

1 



The reduction of prominence area is here shown to be very much less than the 
reduction of spot numbers or of new groups, also the rate of decrease has lessened 
•considerably between 1911 and 1912. 


The area curve underwent a marked change in the second-half of 1911. There 
were several sharp, though small, maxima and a pronounced maximum near 50’ south. 
These features were maintained in a general way in 1912. 

Metallic Prominences. 
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. • 

• • « • 
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l°-5 35° 
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* * 

9 

18°-0 

8° 46° -5 
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The prominence activity in each month may he estimated from the following 
table : — 


Number of Prominences. 
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-T ie metallic and eruptive prominences show a decrease corresponding to that of 
the spot activity. But there is actually an increase in the number of “ large ” 
prominences ; th is is particularly striking in January and February when there was no 
spot recorded, but, the numbers of large prominences are the highest in the year. 

t he billowing were the more noteworthy prominences observed during the 
year : — 

June. — A prominence recorded at latitude — 25° East on the 22nd reached a 
help I it of 200" at 10" 31” but fell to 130" at 11" 20”. 

Juhj . — A metallic prominence was observed at -j- 78° West on the 81st. 

Augml. ■ A large prominence covering 30° of the south-west limb was photo- 
graphed on the 31st and was slowly rising without altering its general shape. The 
height reached was 170" at 10 h 17”. 

September. -A prominence photographed at latitude— 33° East on the 30th 

attained a height of 210". 

A T member.— A prominence photographed at latitude— 1 8 r West on the 1 2th was 

240" in height. 

(A) Other Observations. 

I 4* Time. "The error of the standard clock is usually determined by reference 
to t he 16" signal Irom the Madras Observatory. This is rendered possible by the 
courtesy of the Telegraph department which permits the Madras wire to be joined 
through to this observatory. The signal is received with accuracy on most days and 
all failures are at once reported to the officer in charge of the Trichinopoly division. 
Ti me determinations are made with the transit instrument, when necessary, as a check. 

1 i>. Meteorology.- Meteorological observations were carried on as in former 
years. Bye observations are made at 8", 10 h and 16" local mean time. Temperatures 
and pressures are recorded continuously by a Richard thermograph (wet and dry r 
bulb) and barograph, and the mean temperatures and pressures are obtained from the 
1 races, corrected by reference to the eye observations. The wind direction and velocity 
shown in tables 11 and 111 of the appendix are obtained from a Beckley anemograph, 
and the 8" values for the daily weather reports of Simla and Madras from a Robinson 
anemometer and a, wind vane. 

Premire.- The average pressure for the year was 0-007 inch above the normal. 
The monthly mean was below normal during four months only — June, July, August 
and November — and the greatest defect was only 0-009 inch. The greatest excess, on 
the other hand, was 0-034 inch in April. 

Temperature. -The monthly mean temperature was in excess throughout the 
year-, so also were the monthly mean maxima during nine months of the year, the annual 
excess in the two cases being 0°-9 and 1°*2, respectively. The annual means of the 
other temperature records, viz., “dry minimum”, “ wet mean ”, “ wet minimum 5 
“ sum maximum ”, and “ grass minimum ” were also higher than the normal. 

Humidity. -The mean humidity for the year was the same as the normal, viz., 

74 per cent. There was a defect of 15 per cent, in January, but the other months 
did not, differ greatly from the normal. 

Rainfall . — The rainfall distribution was rather abnormal. There was a 
deficiency in the months of January, February, March, July, August and October 
amounting to 744 inches, and an excess in the other months amounting to 18-12 
inches, the total excess above normal being 5-68 inches. The most striking devia- 
tions were a defect of 2-52 inches in January and excesses of 5*77 inches in April 
and 5-24 inches in November. 

Wind . — There was a defect of 95 miles in September and an excess of 92 miles 
in December in the average daily wind velocity, but there was otherwise no striking 
difference from the normal. The mean daily velocity was only 3 miles in defect. 
The mean wind direction for the year was north-north-east, the normal direction being 

north. 
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Transparency of the atmosphere. — The transparency of the lower atmosphere as 
judged by the visibility of the Nilgiris, about 100 miles distant, was .much below 
normal as was the case also in 1911. The atmosphere was clearest in January and 
December and least clear in April. 

Cloud and Sunshine. — The year as a whole was somewhat more cloudy than 
usual and there were 25 days when no sunshine was recorded. The total number of, 
hours of bright sunshine was 1997, which is 30-8 hours below the average of eleven 
years. 

16. Seismology. — The Milne horizontal pendulum recorded 81 earthquakes 
during the year as against 95 in 1911. The highest records were in May and June, 
with 13 and 16 respectively. The heaviest shock, as judged by duration and amplitude, 
was due to the Burma earthquake of the 29th May. 

17. Library. — One hundred and sixty-four volumes were bound during the 

year. 

18- Publications. — Bulletins Nos. XXV. and XXVI. dealing with the promi- 
nence observations for 1911 were published during the year and Nos. XXVII., 
XXVIII. and XXIX. were sent to the press towards the end of the year. The titles 
of these are “ On the presence of Radium and the elements of the inactive group in the 
chromosphere ”, “ On the relative numbers of prominences observed on the eastern and 
western limbs ” and “ Summary of prominence observations for the first-half of 1912”. 

19. General. — The Officiating Director-General of Observatories inspected the 
Xodaikanal Observatory in February and the Director inspected the Madras Observa- 
tory in October. 

The staff of the Observatory worked well during the year. 

J. Evebshed, 

The Obsebvatoby, Kobaikabtal, Director , Kodaikanal and Madras 

3lsf January 1913. Observatories .... 
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II,— REPORT OF THE MADRAS OBSERVATORY FOR THE YEAR 1912- 


Staff. — The staff at the Observatory on December 81, 1912, was as follows : — 


Deputy Director 
Computer 
First assistant . * 
Second assistant 


R. LL Jones. 

S. Solomon Filial. 

A. A. Narayana Aiyar, b.a. 
E. Ramanujam Pillai. 


Two peons and two lascars form the subordinate staff. The Computer was on 
privilege leave from 12th April to 81st May, and the First Assistant from 16th July 
to 15th August. 

2. lime Servicje. — Time determinations have been made systematically on the 
plan followed in previous years and the time service was efficiently maintained. By 
the Adjutant-General’s order the firing of the 8 p.m. gun at the Fort was discontinued 
from the 29th January. Towards the end of the year intimation was received that 
the 8 p.m. filing was to be resumed from the 1st January 1913. No other change 
was made in the number or manner of the signals distributed from the observatory. 
The Fort gun failed on five occasions and fired correctly on 386 occasions out of 391* 
giving 9S-7 as the percentage of success. The failures' were due to faults outside the 
observatory. 

The Semaphore at the Port office failed on one occasion and was dropped correctly 
at 1 p.m. every other day ; on the day it failed at .) p.m. it was dropped correctly at 
2 P.M, 

3- Meteorological Observations. — In addition to the ordinary meteorological 
observations, extra observations were taken for storm warning purposes and telegrams 
sent to Simla on two occasions and to Calcutta on 107 occasions. A new 1 hermograpli 
was received from Calcutta and brought into use on the 15th May 1912. 

4. Buildings. — In addition to the usual annual repairs to the office and quarters, 
special repairs in the quarters were carried out during the year. The porch which 
was condemned early in the year was pulled down and rebuilt and maltlioid sheeting 
was laid on the roof so that the quarters are now rain-proof. The Executive Engi- 
neer proposed to investigate the foundations of the transit circle in order to try and 
discover the cause of the large changes in level which have occurred during the last 
three years ; but action was deferred till after the next inspection by the Director- 
General of Observatories. 

5. Instruments. — The following is a list of the instruments at the observatory- 
on tlie 3 1st December 1912 : — 


(a) Astronomical . 

Eight* inch Equatorial Telescope — Troughton & Simms. 
Sidereal Clock — Haswall. 

„ Dent, No. 1408. 

„ S. Riefler, No. 61. 

Mean Time Clock — J. JEL Agar Baugh, No. 105. 

,, with galvanometer — Shepherd & Sons. 

Meridian Circle — Troughton & Simms. 

Mean Time Chronometer— Y. Kullberg, No. 5394. 

„ „ No. 6544. 

Portable Transit Instrument — Dollond. 

Portable Telescope with stand. 

Tape Chronograph — R. Fuess. 

Relay for use with the Chronograph — Siemens. 

( b ) Meteorological . 

Richard’s Barograph — No. 10, L. Casella. 

„ Thermograph — No. 29637, L. Casella. 

Beckley’s Anemograph — A die. 

Sunshine Recorder — No. 149, L. Casella. 

Nephoscope — Mons Jules Daboseq & Ph. Pellin. 
Barometer, Fortin’s— No. 1771, L. Casella. 

„ No. 725, L. Casella (spare). 

„ No. 1420, L. Casella (spare). 


3 
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Dry Bulb Thermometer — No. 94221, L. Casella. 

„ No. -38037, Negretti & Zambra (spare). 

Wet Bulb Thermometer — No. 94219, L. Casella. 

„ No. 38037, Negretti & Zambra (spare). 

Dry Maximum Thermometer — No. 8581, Negretti. & Zambra. 

Cry Minimum Thermometer — No. 6;)0 17, L. Casella. 

Wet Minimum Thermometer— No. 91753, Negretti & Zambra. 
Sun Maximum Thermometer — No. 10479, Negretti & Zambra. 
Grass Minimum Thermometer — No. 3377, Negretti & Zambra. 
Eaingauge (8" diameter) — No. 1042, Negretti and Zambra. 
Measure glass for above. 

Eaingauge (5" diameter). 

Measure glass for above. 


In its rainfall distribution tbe year was similar to the previous one. The first 
.mine months were very dry — August excepted. During this time a steady and pro- 
gressive change in the level of the transit circle took place from a small positive value 
at the beginning of the year to a large negative value in October. With the heavy 
rain in October and November the level changed rapidly to a small negative value 
and has remained almost constant since. The steady change during the first nine 
months suffered a slight check in' August after a moderate fall of rain. W it h tin* drv 
weather however which followed, the change was resumed ; the error reached its 
maximum in October. The azimuth was not much affected while these changes in 
level were going on. The observations for time were on the whole satis facto iw and 
the rate of the Riefler clock has been very steady throughout the year, except" for a 
short period of about ten days at the end of July and the begirmingVf August . 


It is difficult to surmise the cause of these large annual changes in level which 
have been so prominent since 1910 . According to the account given on pa^es V and 
VI in Volume 1 of “Madras Meridian Circle Observations, 1862, 18(33 and 1861 " the 
piers of the transit circle rest on the eastern end of a “solid pyramidal mass of 
masonry, 3 / feet long by 6 feet wide at its upper surface, 6 feet in depth and 10 feet 
long by l_i feet broad below. A conical granite pier rests on the centre of this mass, 
4 feet m diameter at its base tapering up to 2 feet at its total height of 18 IWt. and 
weighing certainly over ten tons.” It is difficult to believe that the whole of this 
mass which is described as “ probably little less firm or massive than a solid rock of 
snmlar dimensions » partakes as a rigid body of the movement revealed bv I he level 
observations It is more probable that owing to local subsidences in the soil ti e 
masonry bar has broken and that the transit instrument is on tin smaller L-t J i 

IZ £3$ ItelTrvlw 1<ien0e8 ^ M ' e Slrta0e ° f tbe S™"" 1 “ «* i-M-nd 


, t^nsit instrument was overhauled during the visit of the Director in Oet.iW 
and the collimators were taken down and readjusted. A specification fm- « 

P ece to the transit was drawn up at the same time ^echoatran lor * new oye- 

the metmrrological wn^^nfliTMh.dras'diuTng^l 9 S 12 in the usual terra, of 

Decemb^\7ifwZLrrftrramarw moX7’ ft?’ 

0B51 inch in April and the greatest defect O-OSlTnchinAunus^ Tt’^vl T**" ^ 

warded was 30-184 inches on January 19th and the loS' 

except “ ir g, 8a1 *>“ t normal in all months 

111°-6F. on May 19th and the lowest 6 o4f 

^ann^Tolh" 8 ~ 

wSw H J“f If T aW n0nMl ^ t^hont the year. 

was more southerly than usnann^XarT"*? “ A f'f’ ,Tul y and Oecember. It 

■October and more easterly S ffi Nevlmt 7 The" 1 win^ S , ept f mber ’ more northerly in 

3 -November. The wind velocity was apparently below 
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Bormal in all the months except March. In July, the mean daily velocity was 43 miles 
e o w average. lere is no doubt however that a change in exposure accounts in 
part for the low velocities relative to the average. 

ClouJ. — Ihe percentage of cloud was normal in March, above normal in July 
and August and below normal in the remaining months. 

Sunshine .— -Ihe percentage of bright sunshine was above normal in March, 
Apul, June, September and December and below normal in the other months. 


^ hainjall -— The rainfall was above the average in January, August and Novem- 

01 1 no ™ al f V Ct0ber and ^ 0w u °rmal during the other months; the greatest 
excess being 8-bO inches in November and the greatest defect 4-98 inches in December. 
Uxe total fall for the year was 46-69 inches against an average of 49-02 inches. The 
monsoon in infall from October 15 to the end of the year was 32*70 inches against an 
average of -h'OO inches. The heaviest fall on any day was 4-05 inches on November 13. 


Madras Observatory, 
28 th January 1913. 


R. Ll. Jones, 
Deputy Director. 
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Appendix I. 


Kodaixanal Observatory Seismologioal Records. 


JNo, 

Date. 

P.T. 

commence 

G.M.T. 

L.W. 

commence 

G.M.T. 

Maxima 

G.M.T. 

End 

G.M.T. 


1912. 

H. 

M. 

H. 

M. 

H. 

M. 

R. 

M. 

1 

Jan. 

4 .. 

4 

07*4 

4 

12*8 

4 

15*1 

4 

30*0 

2 


4 . . 

16 

09*9 

16 

40*7 

16 

44*0 

18 

29*5 

3 


20 

4 

22*3 




*• 

4 

43*0 ? 

4 


26 

14 

52*4 

14 

57*7 

14 

58*2 

15 

25*9 

5 


31 .. 

13 

*3*9 


„ # 



13 

45*0 

6 


31 .. 

20 

44*0 

21 ‘ 

08*6 "1 
14*4 J 

21 

21*1 

21 

47*9 

7 

Feh. 

13 .. 

17 

16*7 




17 

30*0 

8 


16 .. 

10 

00*3 

10 

19*1 

10 

19*3 

10 

35*4 

9 

March 

11 .. 

11 

23*1 





12 

19*0 

10 


11 .. 

16 

01*8 





16 

12*0 

11 


17 .. 


? 

7 ' 

31*2 

7 ' 

*31*5 

7 

39*7 

12 


24 .. 

12 

28*3 


. . 

fl2 

1 12 

30*61 
32*0 J 

12 

47*4 

13 

April 

U .. 

5 

54*8 





6 

20*0 

14 

11 . 

10 

14*6 

iC 

* *14*9 

10 

15*1 

10 

28*5 

15 


20 . . 

2 

11*0 





2 

54*6 

16 


23 .. 

3 

54*1 

3 

54*4 

3 

’ 55*9 

4 

01*8 

17 


23 .. 

21 

52*2 



21 

54*6 

22 

10-5 

18 


25 .. 


? 



10 

32*6 

10 

39*7 

19 

May 

6 .. 

19 

22*3 

19 

49*5 

19 

57*2 

21 

12*0 

20 


11 .. 

17 

30*8? 

17 

35*1 

17 

35*9 

18 

25*7 

21 


15 .. 

0 

33*3 P 

0 

33*3 

0 

34*4 



22 


15 . , 



1 

12*0 

l 

14*4 

1 

27*4 

23 


17 .. 

17 

*13*1 * 




• « 

17 

29*0 

24 


18 .. 

23 

09*1 


» * 


# . 

23 

25*1 

25 


19 .. 


.. 

3 

39*0 

3 

*39*8 

3 

49*1 ? 

26 


21 .. 

8 

33*6 

8 

38*2 

8 

53*1 

9 

29*2 

27 


21 .. 

10 

36*1 




. . 

10 

58*1 

28 


'22 

23 

17*5 

23 

23*1 

23 

23*6 

23 

29*5 








r 2 

39*9 



29 


23 .. 

2 

29*0 

2 

29*5 

\ 2 

42*0 • 

6 

15*2 



28 .. 





l 2 

47*9 



30 


7 

07*1 


. . 

7 

08*6 

7 

26*7 

31 


28 .. 

13 

04*7 

13 

26*2 

13 

28*2 

14 

13*0 

32 

June 

1 

0 

46*3 


* « 



0 

56*6 

33 


2 .. 

12 

14*9 


* , 

12 

* *30*2 

12 

50*7 

34 


3 .. 

12 

31-0? 


.. 



12 

48*9 

35 


5 .. 

11 

30*5? 

11 

45-8 

11 

48-1 

12 

08*8 

36 


7 . . 

10 

46*4 

, 10 

60*8 

10 

58*2 


? 

37 


7 .. 


? 

11 

30*0 

11 

36*7 

11 

*58*0 

38 


7 .. 

13 

14*6 





13 

38*2 

39 


7 .. 

15 

10-9 


. . 

H9 

1 19 

. . 

15 

36*2 

40 


7 .. 

18 

55*1 

19 

03*3 

09*51 
26-9 j 

20 

09*4 

41 


8 .. 

7 

40*7 

7 

47*2 

7 

51*0 

8 

16*0? 

42 


8 .. 


P 

8 

25*7 

8 

37-2 

9 

27*0? 

43 


8 , . 


? 

9 

41*0 

9 

48*4 

10 

18*0? 

44 


8 .. 

13 

49*9 

13 

66*9 

14 

020 

14 

23*1 

45 


10 .. 

16 

33*1 

16 

58*6 

17 

1 0*1 

18 

41*0 ? 

46 


18 .. 

12 

13*3 

12 

43*3 

12 

47*4 

14 

02*8 

47 , 


26 .. 

17 

07*8 

17 

11*4 

17 

14*4 

17 

56*0 

48 

July 

7 .. 

8 

21*4 

8 

46*8 

8 

68*5 

11 

08*0 

49 

1 


8 .. 

22 

32*0 

22 

47*6 

22 

49*2 

23 

28*0 


Duration 

U.M.T. 


H. M. 

0 22-6 
2 196 

0 25-7 


0 33-5 
0 11*1 

1 03*9 


13*3 

35*9 

55*9 

10*2 

08*5 


0 19*1 


Max. Amp. 


0*8 : 
1*1 : 


: 0*3 
0*4 


0*7 
1*0 
0*6 = 0*3 


0*3 

0*4 


0*8 = 0*4 


0 25*2 

0 13*9 

0 43*6 | 

0 07*7 

0 18*3 

0 07*1 


f 0*8 = 
1 0*7 *= 


0*3 

0*3 


0*6 = 0*3 


1 49*7 

0 54*9 


0 54*1 


15*9 
10*0 
10*1 P 


55*6 

230 

12*0 


3 46*2 


0 19*6 


08-3 

10*3 

35*8 

17*9 


0 38*3 

] 1 11 6 { 


0 23*6 

0 25*3 

1 14*3 

0 35*3 P 


0 33*2 

2 07*9 

1 49*5 

0 47*2 


2 46*6 

0 56*0 


0*7 : 
0*7: 


: 0-3 
0*8 


2*7 : 
3*3 : 

0*4 : 

0*6 : 


: 1*8 
: 1*6 

: 0*2 

: 0*3 


0*5 =■ 0*2 


0*9 = 0*4 


0*4 

13*5 

14*5 

16*0 

0*4 

0*6 


0*2 
6*4 
5*8 
6*0 
: 0*2 
: 0*8 


0*5 = 0*2 


0*5 : 
0*8 : 
0*4 : 


0*2 

0*3 

0*2 


0*91 
0*9 J 
0*8 
2*4 
1*4 
1*0 
2*0 
1*8 
0*9 


= 0*4 

= 0*3 
= 1*0 
= 0*6 
= 0*4 
= 0*8 
= 0*8 
= 0*4 


5*5 « 
0*8 : 


: 2*6 
> 0*4 


Remarks. 


Widening of line. 
Instrument ex- 
amined at 4k. 
48 m . 

Widening of line. 


Do. 

Do. 

Do. 

Hour signal at 7 h . 

;> 0 in . 


Widening of line. 
Do. 


Widening of line. 
Hour signal at 
IQK 30»'. Sud- 
den displace- 
ment «f trace 
through 0*1 
»«". at 10k, 
32«» 6. 

Hour signal at 
17 h . 30 m . 

Hour signal at 

Oh. 80 " 1 . 

Widening of line* 
Do. 

Instrument ex- 
amined at 3 h . 
50™. 8. 

Widening of line. 


Burma. 


Widening of line. 

Widening of line. 
Hour signal at 
12k. 30m. 


Beginning lost in 
end of Ho. 36, 
Widening of line. 
Do. 


June 28th and. 
29th record in- 
complete. 
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Kodaikanal Observatory Seismological Eeeords — coni. 


No. 


50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 
53 

64 

65 

66 

67 

68 

69 

70 

71 

72 
78 

74 

75 

76 

77 

78 

79 

80 
81 


Date. 


July 


Aug. 


Sept. 


Oct. 


Nov. 

Don. 


1912. 

24 
24 

3 
6 
6 
9 
10 

17 

21 

23 

23 

1 

11 

13-14 

26 

29 

29-30 

12 

18 
31 

7 

1 

9 

9 

10 

20 

23 

24 

24 

25 

27 

28 


P.T. 

commence 

G M T 

' L.W. 
commence 
G.M.T. 

Maxima 

g.m.t. 

End 

G.JVL. C. 

Duration 

G.M.T. 

Max. Amp. 

Remarks. 

H. 

H. 

H. 

M. 

H. 

M. 

H. 

M. 

H. 

M. 

siy. " 


12 

12*3 

12 

13*6 

12 

17*4 


? 

1 1 

52-3 £ 

1*9 = 0*9 

Beginning lost in 


? 

13 

32*1 

13 

37*3 

14 

04*6 

1 1 

0*6 = 0*2 












end of No. 50. 



9 

16-0 

9 

18*5 

9 

28 0 

0 

12*0 

0*6 = 0*2 

No P. Ta. 

18 

28*2 

13 

36*3 

13 

38*4 

15 

26*0 

1 

57*8 

4*8 = 2*0 


21 

23*6 





22 

37*9 

1 

14*3 

. . 

Widening of line. 

1 

38*7 

1 

46*4 

2 

06*2 

5 

19-0 

3 

40*3 

17 = 7-3 

Do. 

22 

54*0 





23 

17*2 

0, 

23*8 

. . 

19 

20*8 

1 ^ 

28*2 

r 

48*11 
50*4 j 

22 

28*6 

g 

07*8 

f 6*5 =; 2*4 
l 5*2 = 2*3 


17 

42*8 





18 

19*7 

0 

36*9 

• ■ 

Do. 

14 

OS ’2 

14 

12*3 

14 

13 5 

15 

10*0 

1 

01*8 

4*5= 1*9 


21 

51*3 

21 

53*1 

21 

57-4 

22 

13*6 

0 

22*3 

1*0 = 0*4 


0 

03*3 




, „ 

0 

39*2 

0 

35*9 

. . 

Do. 

0 

52*3 

0 

58*5 

1 

00*8 

1 

53*6 

1 

01*3 

3*8 = l*r 


23 

48*5 

o 

01*3 

0 

09*8 

0 

50*5 

l 

02*0 

0*9 = 0*4 


19 

32*0 





19 

56-7 

0 

24*7 

. . 

Do. 

21 

01*0 

21 

*09*1 

21 

31*5 



}• 

ig-o£ 

2 6=1*0 

Beginning lost in 


23 

41*5 

23 

47*5 

0 

17*0 

0*5 = 0*2 












end of No. 65. 

15 

44*9 





17 

07*4 

1 

22*5 

. . 

Widening of line. 

10 

18*1 

10 

’ *43*0 

10 

* 44*6 

13 

22*0 

3 

03 9 

1*0 = 0*4 

#« 

17 

41*3 





18 

• 44*4 

1 

03*1 

. . 

Widening of line. 

7 

57*8 

8 

’*33*8 

8 

* 45*3 

10 

29*0 

2 

31*2 

2*2 — “ 1*1 


8 

39*2 

8 

51*5 

8 

54*5 

9 

20*3 

0 

41*1 

0*7 = 0*3 


0 

21*3 

0 

32*8 

0 

34*4 

1 

03*7 

0 

42*4 

0*5 = 0*2 

• 

9 

54*1 

10 

28*0 

10 

30*3 

10 

48*5 

0 

544 

0*6 =3 0*3 

Do. 

2 

49*0 


« « 


, . 

3 

36*1 

0 

46*1 


20 

12*6 




• • 

20 

44*4 

0 

81*8 

. . 

Do. 

17 

43*8 




* 

18 

32*3 

0 

48*5 


Do. 

0 

02*8 

0 

*25*4 

0 

32*0 

0 

54*1 

0 

51*3 

0*7 = 0*3 

Hour signal at 

18 

30*0 ? 

18 

36*2 

18 

38*0 

18 

52*6 

0 

23*0 ? 

0*5 = 0*2 











18k. 3Qm. 

17 

33*8 



17 

38*8 

i 18 

16*9 

0 

43*1 

cs 

o 

il 

7 

o 


0 

09 0 




* * 

; i 

40*4 

1 

37*4 


1 Widening of line. 

8 

09*0 

8 

’ *27*7 

8 

32*0 

9 

08*0 

0 

69 0 

0*7= 0*8 

I 


# instrument disturbed in the day-time from the 17th to 23rd October daring building operations. 
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Kobaikanal mean hourly wind velocity for the year 1912. 
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Mean 



Appendix IV, 


Kodaieanal mean Hourly bright sunshine for the year 1912. 


Month. 

Hours. 

Bemarks, 

6-7 

CO 

1 

S-9 

9-10 j 

10-11 

11-12 

12-13 

13-14 

14-15 

15-16 

16-17 

17-18 

January 



0*04 

0*91 

0*95 

0-S4 

0*91 

0-88 

0*87 

0-86 

0*82 

0-79 

0*76 

0-27 


February 



*19 

*86 

*92 

•97 

•92 

•84 

*73 

•69 

•60 

*57 

•52 

•23 


March 



•02 

•82 

•88 

•84 

•79 

•79 

*69 

•63 

•48 

•43 

•44 

*35 


April 




•86 

•94 

•97 

•90 

*83 

*76 

•69 

•65 

•50 

•33 

•24 


May 



*25 

•75 

*87 

•81 

•82 

•78 

•70 

•53 

•43 

•35 

•21 

•05 


June . . 



•08 

•40 

•38 

•37 

•38 

•36 

•35 

*22 

•23 

*14 

•07 

.. 


July .. 



•05 

•20 

•33 

•39 j 

•34 

*29 

•21 

•17 

*17 

*21 

4 *12 

•05 


August 



•12 ! 

•42 

•50 

•61 j 

•53 

•41 

*39 

•30 

*34 

•22 

•14 

•03 


September 



•17 

•55 

•67 

■65 j 

1 

•50 

•44 

•29 

•29 

•14 

•16 

*09 

•04 


Ootober 



•04 

•22 

•40 

•43 j 

•35 

*27 

•24 

•26 

•25 

•19 

*08 

*03 

i 

November 



•01 

•40 

•46 

•56 

•51 

•43 

•43 

•39 

■30 

"18 

•11 

.. 


December 



•06 

•64 

. 

•73 

•73 i 

1 *71 

1 

•71 

*71 

*70 

•65 : 

•69 

•58 

•11 



Mean 


0*09 

0*59 

0*65 

0-69 

0*64 

0’55 

0-53 

0*48 

0*42 

0-37 

, 

0'29 

0-12 



Appendix V. 


Dumber of days in each month on which the Nilgiris were visible in 1912. 


Month. 

Very clear. 

V isible. 

Just visible. 

Tops only 
visible. 

Total. 

January 




.. 

, ( 

20 

4 

2 

26 

February 

« * 




• * 

3 

7 

3 

13 

March 





.. 

4 

1 

.. 

6 

April 

• • 




.. 



i 

1 

May . . 

• * 




.. 

1 

2 


3 

June . . 





4 

6 

3 


13 

July 

* • 




1 

4 

4 

1 1 

10 

August 

♦ « 




1 

3 

2 


6 

September 

* • 




6 

7 

2 


15 

Ootober 





. . 

13 

1 

.. 

14 

November 

• * 



« • 

2 

3 

2 


7 

December 

*1 

• * 


• 4 

1 

20 

1 

i 2 

24 




Total 

a a 

15 

84 

29 

9 

137 

I 



Madras Observatory. — Abnormals from monthly means for the year 1912. 

Abnormals of ; January. February.! March. April. May. j June, j July. August, September. October. November. ^December. Annual, 
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Appendix VII. 


Absteact of the mean meteorological condition of Madras in the year 1912 compared with the 

average of past years. 


Mean values of 

1912. 

Difference from 

Average, 

.Reduced atmospheric pressure .. 

29-864 

same as 

♦ 

29*864 

Temperature of air 

82*4 




1*3 above. 

81*1 

l)o. of evaporation 

76-6 

2-1 „ 

74*5 

Percentage of humidity 

76 

4 

72 

139*7 

•Greatest solar heat in vacuo 

134-3 

5*4 below. 

.Maximum in shade 

91*9 


1*1 above. 

90*8 

Minimum in shade 

75-6 


0-9 „ 

74*7 

Do. on grass 

73-6 

1*6 „ 

71*9 

Rainfall since January 1st on 78 days 

46*69 

2*33 below. 

49*02 

S.E. 

: General direction of wind 

S.E, 

Same as 

Daily velocity in miles 

152 

19 below. 

171 

Percentage of cloudy sky 

34 

15 „ 

49 

Do. of bright sunshine . . 

53*2 

5-2 „ 

58'4 


Duration and quantity of the wind from different points. 


1ST orth 
N. by E. .. 
H.N.E. 

JST.E. by H. 

^ N.E. . 

N.E. by E.- 
E.N.E. .< 
E. by 3ST. 


204: 

416 

474 

467 

176 

165 

204 

156 


1,463 

2,260 

2,728 

3,006 

1,078 

866 

927 

773 


| From 

Hours. 

Miles. 

j From 

Hours 

J Miles. 

From 

Hours. 

Miles. 

East 

223 

1,232 

South 

200 

1,374 

W eet 

283 

2,033 

E.byH. .. 

304 

1,702 

S. by W. . . 

264 

1,560 

W. by N. . . 

200 

1,676 

E.S.E. . , 

428 

2,315 

8.S.W. .. 

248 

1,664 

W.N.W, . . 

110 

862 

S.E. by E. 

669 

3,807 

S.W. by S. 

i 202 

1,330 

H.W. by W. 

102 

604 

S.E. 

457 

3,302 

S.W. 

191 

1,161 

N.W. 

36 

247 

S.E. by 8. 

829 

6,894 

S.W. by W. 

201 

1,238 

H.W. by N. 

43 

200 

S.S.E. . . 

445 

3,308 

W.S.W. .. 

206 

1,549 

N.N.W. .. 

" 80 j 

517 

S. by E: . . 

231 

1,668 

W. by S... 

244 

1,726 

H. by W. 

101 j 

663 


si- * — ft 



Madras Observatory — Number of hours of wind from each point- in the year 1912. 
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Madras ObsSeyatoey. — Number of laches of raia from each point ia ihe year 1912, 
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Appendix XI, 


Madras Observatory. — "Wind, cloud and bright sunshine, 1912. 


Month. 


Wind resultant. 

Clouds (0 — 10). 

Bright sunshine. 

Velocity. 

Direction . 

8 H. 

10 H. 

16 H. < 

20 H. 

Mean. 

Average 

per 

day. 

Greatest 
number 
of hours 
in a 
day. 



KII.B8. 

JOINTS, 






HO UBS. 

HO TIES. 

January 


92 

N.E. 

1*9 

2-7 

2*2 

0*8 

1*9 

7*6 

9*1 

February . » 


107 

E. S. «. 

2-6 

3*7 

1*9 

1*1 

2*4 

8*8 

10*6 

March 


138 

S. E. by S. 

1*7 

1*8 

3*0 

0*7 

1*3 

9*3 

10*5 

April , . 


156 

8. E. by S. 

2*9 

3*3 

1*1 

0*6 

2*0 

9*6 

11*0 

May 


151 

S.S.E. 

3*5 

31 

2*0 

1*4 

2*6 

7*2 

9-2. 

June 


132 

8.S.W. 

3*6 

3*1 

4*9 

4*7 

4 1 

5-5 

■ 

7*9 

July 


87 

S. W,by W. 

7*3 

7*2 

7*6 

7*7 

7*5 

2*5 

8*2 

August 


82 

S.W. by W. 

7*1 

6*8 

! 

0*5 

6*8 

6*9 

4*3 

i io*o 

i 

September , . 


62 

S. by E. 

4*3 

4*4 

5*6 

4*4 

4*7’ 

5 *3 

9*3 

October 


50 

1 

JN.E. , 

5*0 

5*8 

5*6 

4*6 

5*3 

5*3 

9*8 

November , 


93 : 

N.N.E. 

4*7 

5*4 

5*5 

4*0 

4-9 

5*3 

9*7 

Deo ember . . 


158 

N.N.E, 

2*9 

■3*8 

. 4*1 

2*7 

3*4 

6*6 

8*3 

Annual 

•• 

42 

S.E. 

4*0 

4*3 

; 

4*0 

3*3 

; 

8*9 

6*4 

— 
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KODAIKANAL AND MADRAS OBSERVATORIES. 


I. REPORT OE THE KODAIKANAL OBSERVATORY FOR 

THE YEAR 1913. 


Muff. -The staff of the observ* 

follows : — 

Director »», c ,„ 


on December 31, 1913, was as 


J. Everahed (on deputation to New 
Zealand). 

T. Royds, D.8c. (officiating). 

T. Royds, D.Sc. 

S. Site ram a Ayyar,, ila. 

(D Nagaraja Ayyar. 

A. A. N a ray aria Ayyar, it. a. 

H. Balasundi tran ; Ayyar (on funongli). 
S.N. Krishna Ayyar (acting). 

L. N. Krishnaswami Ayyar. 

R. Krishna Ayyar. 


Assistant Director ... 

First Assistant 

Second Assistant ... 

Third Assistant 

Fourth Assistant 

Writer 

Photographic Assistant 

The Director was on privilege Ioa.vo for three months from August 4, 
and his services were lent to the Now Zealand Government for three months 
from December 11, to advise relating . to a proposed Solar Obsorvatory 
and to select a. site. The Assistant Director officiated as Director on both 
occasions. The First, Second, and. Photographic Assistants wore on privi- 
lege lea. ve for 32 days, (> weeks, and .1. mouth from September 15, July 
23, and October 20, respectively. Mr. 8. Rabisundaram Ayyar is oil 
combined privilege leave and furlough for nine months from July 1. 

Mr. A. Y. Subra.hma.nya. Ayyar, B.A., resigned his appointment as 
Third Assistant on February 8, 'and Mr. A. A. Narayana Ayyar, B.A., of 
the Madras Observatory was appointed in Iris place" on probation for six 
months. 

The Subordinate staff consists of a book-binder, an assistant book- 
binder, a mechanic, live peons, a hoy peon for the dark room and two 
la sears. 

,2. Dktvi b nti on of work. — The Director and the A ssistant Director have 
charge of tho two spoetroholiographs and the large grating spectrograph. 
The First. Second., and Third Assistants are in charge of the work with 
'the Cooke equatorial (spectroscopic), tho Lorebour and Hecrotan equatorial 
(visual and photographic), and the transit instrument. They have also to 
do the astronomical computing and the preparation of the observations 
for tho press. The Second and Third Assistants have boon trained 
to measure spectrum plates and tho Third Assistant has charge of 
the seismometer and clock comparisons. The meteorological work of 
the observatory has been reduced (vide section 13) and is done by the 
Fourth Assistant _ and the Writer. The Fourth Assistant also assists 
Mr. (1 Miehie Smith, C.I.E., retired Director of the Observatory in the 
preparation of a memoir on the meteorology of Poriyakulam and Kodai- 
kanal. The Writer is responsible for the accounts, correspondence, and 
all office records. The Photographic Assistant has charge of most of the 
photographic developing, printing, etc. 
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3. Buildings and grounds . — The buildings and grounds have been kept 
in good repair. 

The question has been raised of transferring, either partially or wholly, 
the work of the observatory to Kashmir where tlic Director, wh i lst on 
leave, found the observing conditions more suitable than at Kodaikanal. 
Consequently the construction of a building for the Poona 20-in.ch reflect- 
ing telescope is held over for the present. It is expected that the 
Director will make a three months’ expedition to Kashmir with suitable 
instruments for thoroughly testing the conditions in Kashmir both for 
solar and stellar work. 

The lire lines in the compound have been kept in good order and t here 
has been no trouble from forest fires during the year. 

4. Instruments . — The following are the principal instruments ■belong- 
ing to the observatory, or in use, at the present time : — 


Six-incli Cooke equatorial. 

Six-inch Lerebour and Secretan equatorial remounted by Grubb, wiili a ii\v-im*h 
Grubb portrait lens attached. The Lerebour and Secretan object glass has been 
replaced by a Cooke phpto-visual lens of the same aperture and the instrument has 
been adapted for direct solar photography in addition to visual work. 

Spectrograph I— consisting of slit, collimator lenses of 4 and 7 feet focus, 2-inch 
parabolic grating, and camera tube without lens. Used in connection with an fl- 
inch polar siderostat and 6-inch Grubb lens of 40 feet focus. 

Spectrograph II— consisting of a collimator of 7 feet focus and camera of 34 ft vt focus 
placed at an angle of 60° with the former. Plane gratings of 3{ inches or 5 iueiu-H 
ruled surface are used, and the slit is provided with various devices for the direct 
comparison of spectra from different sources, and for rotating tho solar iniiunj 

Spectroheliograph— with 18-inch siderostat and 12-inch Cooke photo-visual hms of 
20 feet focus, by the Cambridge Scientific Instrument Company. 

An auxiliary speotrolieliograph attached to the above, made in the Observatory 
workshop. ' J 

Six-inch transit instrument and barrel chronograph, formerly the property of the 
Survey of India. * i r - 

Theodolite, six-inch. — Cooke. 

Sextant. 


Evershed spectroscope with three prisms, for prominence and sunspot w ,,rk bv Hiloc- 
Meantime clock, kail berg 6326. J » 

Do. Shelton. 

Mean time chronometer, Kullberg 6299. 

Sidereal chronometer, Kullberg 6184. 

Tape chronograph, Fness. 

Two micrometers for measuring spectrum photographs, Hiller 
Hartmann Photometer. 

Dividing engine, Cambridge Scientific Instrument Company, Limited 
Milne horizontal pendulum seismograph. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

Eid ““> 

A high class screw cutting turning lathe by Messrs. Cooke & Sons 
Angstrom Pvrheliometer. 

yv&ssssz *• <* * 

Poon^ndide'tCfoLTiug- *"* "* 01wrv>tt».y at 

Twenty-inch reflecting telescope, by Common, 

Six-inch Cooke photo-visnal telescope with equatorial mounting. 

Two prisms of 6 inches aperture for use with the above. 

Twelve-men Cooke siderostat. 

Eight-inch horizontal telescope. 

Large grating spectroscope, by Hilger. 

An ultra-violet spectrograph by Grubb. 

Sidereal clock, Cooke. 

Meantime chronometer, Prodsham No. 3476. 



OBSERVATIONS. 

(a) Solar Physios. 

. The following table shows for each clay the solar observations that were made : 

Table A. 

Solar Observations in 1913, 
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Sol ar Observations — A bs tract. 
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Tlio partial failure of the monsoon in this locality in 1 1)1 ; l shows 
itself as ,au increase in the number of days of observation in the above 
tahlo. .During' the months Juno to October the sun was examined for snot* 
and faouho on 145 days against 185 in 1911 and 120 in 1912 c but the number 
ot days tor the whole year is not very high. 

(i. I It oioltelt ot/ t'flph . .Photographs of tho sun were obtained on ,‘>yg 
days as against 829 in 1912. The number of possible days was vorv low in 
November, flic photographs arc, as stated in the last 'report taken with 
the photo- visual telescope in the north dome. Double exposures are 
taken twice a month for determining the error of orientation of the 
photographs, bix sola# negatives asked for by the Greenwich Observa- 
tory to complete tlieir series for the period January to June 1918 were 
all sent. 


u T - ,7h Mpwtralielwmiph — Monochromatic photographs of the sun’s disc in 
were taken on 325 days, and prominence plates on 300 days. 
V\ ith the autocollima ting spectrolieliograph Il« images were seemed on 202 
days, lhe prominence plates are measured m soon as obtained and the 
results tabulated. Duplicates of the disc plates have been sent to the 
( -ami nidge Observatory for measurement since tin South Kensington 
Observatory was transferred there. 

The Miclielson grating in the ila spectrohciiograpli was removed on 
IN ovember 20 for use in the spectrograph. 


K & ra.it iu/ Spectroc/raph.—Thc work with the spectrograph has been 
mainly along the following lines (1) comparison of tho centre and the 
limbs of the sun ; (2) comparison, of the sun’s centre and the iron arc in air 
and in vacuo ; (3) comparison of the sun’s limb and the iron a/re Those 
comparisons were used to investigate the equatorial velocity of rotation of 
tho sun, and the study of the displacements of the lines of the sun’s centre 
a/nd limb. Mr. Evershed has now put forward the view that these dis- 
placements can be best explained as due to velocities in the line of shdit; 
rather than to pressure which has been hitherto tho commonly accepted 
explanation (see Bulletin No. XXXYI). These investigations are beiim 
continued, special regard being paid to those lines of which we know the 
effective levels, as well as their behaviour under pressure. 

A new method of measuring* spectrum plates has been worked out by 
tho Director. 


9. G-inch Coolie Equatorial and Spectroscope— A* stated in section 9 of 
the last report the old Oooke equatorial telescope with its mounting and 
also the Evershed spectroscope were removed from the south dome arid 
re-erected in the photoheliograph dome in October 1912. Visual spec- 
troscopic observations were made there from October 15, 1912, to March 
26,1918. On March 27 the Evershed Spectroscope was replaced by anew 
grating spectroscope constructed by tho Director. Meanwhile the 6-inch 
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Cooke Equatorial witli the Hilger Solar Spectroscope, both from Poona, 
wore erected in the south dome and a series of comparative observations 
with this combination and that of the old Cooke telescope with the new 
grating spectroscope showed the former combination to be a better instru- 
ment ; it was accordingly adopted for regular observations from April 4, 
1913. A careful examination of the sun’s limb is made for displacements 
of hydrogen lines and for metallic prominences. A fairly large number of 
the former ha ve been recorded. 

Prominences were recorded visually on 292 days. There was no spot 
large enough to have its spectrum observed in detail, except perhaps one 
which was seen ea rly in December, but the weather was unfavourable on 
the only two days on which the spot was fairly large. Disturbances in the 
C line were recorded on about lialf-a-dozen days and D, was observed as 

•/ '3 

an absorption line on one day. 

Sum mart/ of Sunspot- and Prominence Observations, 


19. Sunspots . — The following table shows the monthly numbers of 
new groups observed, the moan daily numbers of spots visible, and the 
distribution between tlfo northern and southern hemispheres : — 



It was stated in the last report that the new cycle of spot activity 
could probably be considered to have begun about the end of 1912. There 
seemed to be some confirmation of this in the early months of 1913, especi- 
ally as the spot of February which was a high latitude one, 32° north., lived 
long enough to pass across the whole disc of the sun ; but the activity was 
not kept lip as the year advanced. In fact there were throe months— May, 
.1 une, and August — without a. single spot recorded as against two months 
in 1 912 ; also only 1(1 spot groups wore recorded in the whole year, which 
is six less than in 1912. On the other hand the average latitude was 
high (19°’9 north and KPT) south) in 1913 as compared with previous years, 
which is an indication of the commencement of a new cycle. Further, on 
December 13, 1913, three separate spot groups wore seen on the disc, for the 
first time since May 1911. The distribution of spots between the two 
hemispheres was more even than in former years, there having been seven 
.northern spots and nine southern. 

The following particulars may be useful for comparing tho spot 
activity of recent years : — 


— 

1910. 

1911* 

1912. 

1913. 

Number of new groups 

152 

56 

'l 

22 

16 

Mean daily numbers ... 

l‘S 

0-7 

0-3 

0-2 

Number of days on which no 

56 

158 

240 

288 


spot was seen. 
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Only two spots, one in February and the other in December, reached a 
fair size, but neither of them could bo called large. 

11. Prominemes.—Ths mean prominence areas in the years 15)12 and 
1913 are given below : — 


Me, an daily Profile area s of Prominences in square minutes of arc. 



. 

1912, 

1913. 

« 1 



o 

i 

0-95 

1-08 



South 

| 

1-51 

Ml 



Total 

2-46 

2-19 



The mean area, for 1913 was 93*1 per cent, of that of the previous year 
the figures for 1912 and 1911 being 845 and 710 per cent., respectively’ 
showing that the decrease in prominence activity is* now becoming slower, 
irno iif distribution in latitude in 1913 was very much the same a.s in 
. kne °nly noticeable differences being that the secondary maximum 
t 1 1 ^ o S0 1 uthe ™ hemisphere between 15° to 20° found in the latter half 
f.hh has disappeared, and the region of greatest activity — between 
latitude 40° and 50° shows a tendency to broaden towards the equator. 


Metallic Prominences. 



— 

1 

N" umber 
observed. | 

I Mean 

| latitude. 

Extreme 

latitudes. 



1 N ortli 

2 

26° 1 

25°-5 

26 o, 0 



South 

3 

4^ 

0 

4i°y> 

| 

* C; 

! o 

| ■* r. 



The prominence 
following table :■ — 


activity in each month may be estimated from the 


Number of Prominences. 


Months. 

| Prominences 
| one rain ate 
or more 
in height. 

i 

Metallic. 

January ... 

55 

2 

February 

68 


March 

80 

8 

April 

62 


May 

45 


June 

28 


July ' ‘ 

23 


August ... 

22 


September 

18 


October ... ... 

17 


November 

25 


December 

21 



Eruptive, 


5 

4 

2 

4 

1 

1 

1 


*1 


The. reduction in the number of “large” nrormneriee* Qiriee iqio 
about the same as that in the mean profile areas. 1 nences smce 1912 ls 

Only five metallic prominences were recorded • two of these were 
inlTommSn ^ * ° f each ° ther “ d P robabl 7 originate! 



[!>') Otheb Observations. 

.. 12. Turn. — The error of the standard clock is usually determined by 
reference to the 16-liour signal from the Madras Observatory. This is 
rendered possible by the courtesy of the Telegraph department which 
permits the Madras wire to bo joined through to this observatory. Tho 
signal is received with accuracy on most days and all failures are'at once 
reported to the officer in charge of the Trichinopoly division. Inde- 
pendent time determina tions have been made with the transit instrument 
using the Sidereal chronometer K 6134. 

Meteorology. — Eye observations are made at 8 1 ', 10 h and 16** local 
mean time as in former years. The liiehard thermograph (wet and dry 
bulb) ami barograph, the Berkley anemograph, and the sunshine recorder 
also continue in use. The Berkley anemograph was out of action from 
March 23 to July 28 during the repairs to the wind tower. Tlie tabulation 
of the hourly readings froni the barograms, thermograms and sunshine 
records lias lieon stopped . since March and the anemograms arc now 
tabulated by the Madras Observatory staff which also prepares the 8 h 
register from readings taken here. ‘The preparation of the 10 h and 1 (>" 
registers is done in tlie Calcutta Meteorological Office. Tlie wind velocity 
and direction for tlio daily woatlier telegrams to Simla and Madras arc 
obtained as usual from the Robinson anemometer and a wind vane. From 
tin* 8th December a weekly liiehard barograph has been substituted for 
the daily one which was formerly in use. 

Pressure. — The average pressure for tho year was 0-000 inch above the 
normal ; half of the excess is due to the pressure being 0-035 inch above 
normal in December. The monthly moan pressure was below normal 
from March to June and above in the other mouths ; the greatest defect 
was 0-017 in June. 

Temperature. — The monthly mean temperature was in excess of the 
normal throughout the year and the mean maximum was in excess in the 
first ten months of the year. The monthly mean dry minima did not vary 
much from the normal so that there was a wider range of temperature 
than usual. The annual mean temperature, the annual mean maximum 
temperature and the annual mean range were respectively 2 0- 2, l°-4 and 
1®*5 above normal. The mean 1,4 sun maximum ” was also in excess in 
every month except November. 

Hu nudity. — The annual mean was in defect of the normal by two per- 
cent. and the mean did not vary much from the normals in the individual 
months but the variations wore the reverse of the temperature variations, 
that is, they were in defect from January to October and in excess in 
November and December. 

Rainfall. — The total annual fall was 3"27 inches below normal and. 
the number of rainy days was less by nine. The distribution was also 
abnormal. In the eight months January, February, April, May, June, 
August, September and October there was a total defect of 14*2*8 inches 
and in the other four months a total excess of 1T01 inches. Tho greatest 
deviation from normal was a defect of 5*23 inches in October. 

Transparency of the atmosphere. — The transparency of the lower 
atmosphere as judged by tho visibility of the Nilgiris, about 100 miles 
distant, was again much below normal being even worse than in the years 
1911 and 1912. 

Cloud and Him shine , — The annual mean clear sky was practically tlie 
same as the normal but there was the great excess of S27 : 5 hours above 
normal in the total duration of bright sunshine. 

14. Seismology . — The Milne horizontal pendulum recorded only 61 
earthquakes as against 81 in 1912. The number of large shocks was also 
smaller hut tho largest, recorded on January 19, had a greater amplitude 
than any in 1912. 
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15. Library . — One hundred and fifty volumes were bound during the 
year. A new catalogue of the library is in preparation. 

16. Publicatiom . — Seven Bulletins, Nos. XXVII to XXXIII were- 
published during the year, and Nos. XXXIV to XXXVI were in tlie press 
at the end of the year. Their titles are as follows : — 


No. XXV'IL — On the Presence of Radium and the elements of the inactive group la- 
the Chromosphere, by J. Evershed. 

No. XXVril. — On the relative numbers of Prominences observed on the Eastern and 
Western limbs, by J. Evershed. 

No. XXIX.— Summary of Prominence observations for the first half of the year 1912 
by J. Evershed. 

No. XXX. — Summary of Prominence observations for the second half of the year 1912 
by J. Evers hed. 

No. XXX T. — Summary of Prominence observations for the first half of the year 1913, 
by J. Evershed, 

No, XXXI r.— A now method of measuring small displacements of spectrum lines, by 
el , ISvershed. 

No. XXXIII. — Prominence Periodicities, by T. Royds. 

No. XXXIV. — A comparison of the Periodicities in Prominences and Sunspots, by 
T. Royds. 

No. XXXV. — 1 The apparent effect of planets on the distribution of Prominences, by 
T. Royds and S.. Sitarama Ayyar. * 

No. XXXVI. — A new Interpretation of the general displacement of the lines of the 
solar spectrum towards the reel, by J. Evershed. 


The following contributions were made in addition to the above : — ■ 

The Determination of Ancient dates from Astronomical data, by 
T. Royds and S. Sitarama Ayyar. Astronomical Society of India. 

The distribution in latitude of dark H* markings, by T.-Rords. 
Monthly Notices of the Royal Astronomical Society. 

.Some spectrograpliic measures of the Solar Rotation made at. the 
Kodaikanal Observatory, by J. Evershed and T. Royds. Monthly Notices 
of the. Royal Astronomical Society. 


V new method of estimating changes in the general radiation of tins 
Road at the International Solar Union , at Bonn in 


sun, by j. Evershed. 
August 1013. 


Report on sunspot spectra (a summary of the visual and photogra- 
phic work done at Kodaikanal during the years 191.0, 1911 and 1.912'i, by 
J . Evershed. Read at the International Solar Union at Bonn in August 
1918. 

17. General— Alia Director-General of Observatories inspected the 
Kodaikanal Observatory in February and the Director inspected the 
Madras Observatory in November. 


• a a . r f lie staff of the Observatory has worked well during the year ; Messrs. 
a - "-5T a ' r ’ Assistant, and R. Krishna. Ayyar, 'Photographic 

Assistant, descry e special mention for tlieir zeal and, industry. 


The Observatory, Kodaikanal, 
19th February 1914. 


T. Royds, 

Offg. Director, Kodaikanal and, 
Madras Observatories. 
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II. REPORT OP THE MADRAS OBSERVATORY FOR THE YEAR 1913. 


Staff .— The Staff at the Observatory on December 31, 1913, was as 
follows : — 


Deputy Director 
Computer 
First Assistant 
Second Assistant 


R. LI. Jones. 

S. Solomon Pillai. 

C. Chengalyaraya Mudaliyar. 
E. Ramanujam Pillai. 


Two peons and two lascars form the subordinate staff. The Deputy 
Director was absent on leave from 4th April to 30th November 1913. 
Mr. J. L. Simonson was in charge from 4th April to 27th June 1913 and 
Mr. R. Littlehailes from 28th June to 30th November 1913. Mr. A. A. 
Narayana Ayyar, First Assistant, was transferred to the Kodaikanal 
Observatory and his place was filled by Mr. C. Chengalvaraya Mudaliyar 
of the Madras Meteorological office. Mr. E. Ramanujam Pillai was absent 
on privilege leave for three months from 23rd June 1913. 


2. Time Service . — No change has been made in the methods for deter- 
mining time or in the time service. The firing of the 8 p.M. gun at the 
Fort was resumed from 1st January 1913. The Fort gun failed on nine 
occasions and fired correctly on 721 occasions out of 730, giving 98-8 as 
tho percentage of success. The failures were due to faults outside the 
Observatory. 

The Semaplioro at tho Port office failed on three occasions and was 
dropped correctly at 1 P.M. every other day ; on two of the occasions on 
which it failed at 1 P.M., it was droppod correctly at 2 P.M. 

The Post office clock, which has hitherto been under the control of 
the Observatory, was handed over to tho Telegraph Department at their 
request, on 1st April 1913. It was electrically connected with the Obser- 
vatory Standard clock on 8tli May 1913. 

3. Meteorological Observations . — In addition to the ordinary meteoro- 
logical observations, extra observations wore taken for storm warning 
purposes and telegrams sent to Simla on one occasion and to Calcutta on 
49 occasions. The solar radiation thermometer in use was broken by 
accident on 20tli December 1913 and a new one has been applied for. 

4. Buildings— The. usual annual repairs to the office and quarters 
were carried out during the year. No examination of tho foundations of 
the transit instrument was made during the year, owing to the absence of 
the Deputy Director on leave. 

5. Instruments .— The following is a list of the instruments at the 
Observatory on the 31st December 1913 : — 


(a) Astronomical . 

Eight-inch Equatorial Telescope — Troughton & Simms. 
Sidereal Clock — Has wall. 

Do. Dent, No. 1408. 

Do. S. Riefler, No. 61. 

Mean Time Clock — J. H. Agar Baugh, No. 105. 

Do. with galvanometer — Shepherd & Sons. 

Meridian Circle — Troughton & Simms. 

Mean Time Chronometer — V. Kullberg, No. 5394. 

Do. do. No, 6544, 

Portable Transit Instrument — Dolland. 

Portable Telescope with stand. 

Tape Chronograph — R. Fuess. 

Relay for use with the Chronograph — Siemens. 

2 
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(b) Meteorological. 


Richard’s Barograph— No. 10, L. Oasella. 

Do. Thermograph — No. 29637, L. Casella. 

Beckley’s Anemograph— Adie. 

Sunshine Recorder — No. 149, L. Oasella. 

Nephoseope — Mons Jules Daboseq & Ph. Pellin. 

Barometer, Fortin’s — No. 1771, L. Oasella. 

Do. No. 725, L. Casella (spare). 

Do. No. 1420, L. Casella (spare). 

Dry Bulb Thermometer — No. 94221, L, Oasella. 

Do. No. 38087, Negretti & Zambra (spare). 

Wet Bulb Thermometer — No. 94219, L. Oasella. 

Do.‘ No. 38037, Negretti & Zambra (spare). 

Dry Maximum Thermometer — No. 8581, Negretti & Zambra. 

Dry Minimum Thermometer — No. 69017, L. Casella. 

Wet Minimum Thermometer — No. 91753, Negretti & Zambra. 
Grass Minimum Thermometer — No. 3377, Negretti & Zambra. 
Raingauge (8” diameter) — No. 1042, Negretti & Zambra. 

Measure glass for above. 

Raingauge (5" diameter). 

Measure glass for above. 


The Chronograph, Chronometer, Kullberg No. 6544, Barograph ami 
the Mean Time clock by Agar Baugh were cleaned during the year. 

Large changes still take place in the level of the transit, i nst rumen! 
and these changes were, as in previous years, closoly associated with the 
rainfall. 

During the visit of the Director in November the transit, inst rument 
was overhauled and the north collimator rewired and readjusted. 

6. Weather Summary . — The following is a summary of the meteoro- 
logical conditions at Madras during 1913 : — 


lit 


It 


Pressur e . — Pressure was above normal in January, September, 
November and December and below normal in all the other months The 
greatest excess was 0-024 inch in November and December and the m-eatost 
defect 0-036 inch in March. The highest pressure recorded was ;U)-T>7 
inches on December 30 and the lowest 29499 inches on June 6. 

Temperature .— The mean temperature of air was above normal in all 
months except m October when it was normal. The highest, shade tem- 
perature recorded was 107°-7 on May 12 and the lowest; 03"! on January 14 
The highest temperature in the sun was 148°-6 on September 10 ami t he 
lowest on grass 59°4 on January 14. 

Ar Humidity .— Humidity was normal in January, below norma 

March June and August and above normal in the remaining months 
Mad— The wind direction was normal in February and April 
7r as ^northerly than usual in January and October more sent v in 
March, May June, July and September, more westerly in August and more 
easterly m the last two months. The wind velocity was below norma 1 i n 

ali months except m January, April, August andNovembe hi 5 

the mean daily velocity was 26 miles below the average ' ' 

normaSebru^Cd n ^emto7^d™low^ d “l »*«•«. 

months. y moerand below normal m the remaining 

April, 

three myths' to yS? ^ 1 "" t 
gi*eatest excess was 17-28 inches in OctoW +1 oth( f m<m1hs ; t in*, 
inches in August. The total fall for the year def< 5* t *** 

average of 49-02 inches. The monsoon ra onfall*? 8 HP*! \ ncllos gainst an 
of the year was 48*16 inched Gainst a f fr ° m ? c ^ bcr ^ to the end 

heaviest f aU on -r ir inck<w - 0 s 


The Observatory, Madras, 
26 th January 1914. 


R. Ll. Jones, 
Deputy Director, 
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APPENDIX I. 


SEISMIC RECORDS. 

Station — Kodaikanal. 

10" 13' 50". x = 77° 28' 00". h = *2343 m — B.°ck 

Apparatus . — Milne Horizontal Pendulum. 


1913. 

January 
February 
March ... 
April ... 
May ... 
June 


To 

15*9 

16*2 

16*3 

16*4 

16*3 

16*4 


r 

To 2 

7*0 

4*0 

3*1 

2*7 

3*0 

2*9 


1913. 

July .. 
August ... 
September 
October... 
Nov ember 
"December 


To 

16*5 

16*7 

16*7 

16*6 

16*5 

16*1 


r_ 

To 2 

2*9 

2*8 

2*8 

2*9 

2*9 

3*0 








Amplitude (w) 1 









.1 

Distance 

A 




Date. 

I 

Phase. 

Time ’ 

Period. 




Remarks. 

No. 


Gr.M.T. 

(Sec.) 

An. 

Ae. 

Az. 

(Km.) 


1 

Jan. 

1 ... 

eP 

n. m. 

17 18-0 

| 




... 

Widening of line. 



F 

15 3t>-2 

... 






2 


5 ... 

• iP 

17 -12-4 

... 

... 



*•* 





eL 

17 54-4 

... 


*60 

.. 






M 

18 01-7 

... 



... 





F 

18 27-0 

... 



... 

... 


3 


7 ... 

eP 

23 12-4 




... 

... 





iL 

23 20-0 



“bo 







M 

23 21-8 

... 








F 

23 41-3 

... 






4 


9 ... 

iP 

3 09-9 

... 


... 






eL 

3 23-3 



*40 







M 

3 26-1 

... 








F 

4 01-5 


... 





5 


11 ... 

iP 

13 25-6 




... • 





iL 

13 32-0 


... 

30 

... 

... 





M 

13 54-1 

... 








F 

15 51-5 



... 




6 


13 ... 

eP 

19 40-7 





... 



eL 

19 47-9 



*60 

• • • 

** 





M 

19 52-0 






7 

8 


15 . 

19 ... 

F 

P 

F ' 
eP 

20 07-0 

20 30-0V 

20 54-0 

17 09-5 

... 


... 



Widening of line 
Hour signal at 
201* 30.™. 


iL 

17 11-8 



1,750 







M 

19 14-6 


... 




9 


19—20 

F 

eP 

19 54-0 

23 59-7 


. .. 




Widening of line. 

10 

Feb. 

11—12 

F 

eP 

0 52-6 

23 49-9 


... 

j ... 

1 



Widening of line. 

11 

20 ... 

F 

eP 

0 16’5 

9 10-0 


... ... 



Widening of line. 

12 

Mar. 

4 ... 

F 

eP 

F 

9 56-0 

7 22-5 

7 44-0 



... 



Widening of line. 

13 


6 ... 

eP 

2 10-9 









eL 

2 215 


... 

*40 







M 

2 236 

... 

... 

... 



14 


6 ... 

F 

P 

2 38-2 



... 



No P. Ts. 



iL 

ri n-5 

... 


*50 







M 

11 14-3 

... 



... 





F 

12 03-8 



... 


*" 


15 


14 ... 

iP 

8 54-9 

... 

1 *** 

... 

... 

... 



iL 

8 56-2 


i ... 

1,000 







M 

9 08 ‘6 

... \ ... 







Mi 

22-5 

... 


... 

... 





F 

12 37-2 







16 


14 ... 

eP 

18 11-5 



... 

... 




iL 

18 12-3 



*60 

... 






M 

18 13-3 




... 





1 F 

18 23-6 



... 




1.7 


23 ... 

eP 

20 57-0 








iL 

21 06-8 



'50 







M 

21 25-1 



r .a 

... 





• F 

22 01-0 

*** 

. . . 



* ** V 
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Kodaikanal Observatory Seismic Records — cont. 


j Amplitude (u) 

No. Date. j ! Phase. Period, j Distance 

| ' ( - Sec ^ An. Ae. Az. (Km.) 


Remarks. 


18 Mar. 31 


19 Apl. 7 


29 May 7 


34 | June 


38 July 7 


4 05-0 

4 32-0 

4 38-5 

6 39-9 

14 27-2 

14 58-7 

18 20-3 
19 19-7 

7 02-0 

7 12-8 

7 22-3 

7 59'7 

13 39-2 

13 43'1 

13 436 

14 00-5 

19 10-7 

19 28-0 

19 351 

20 09-2 

10 231 

10 41-2 

10 50-6 

11 40-2 

12 354 

12 46-0 

12 511 

13 26-4 

18 06-7 

18 14-8 

18 31-0 

21 38-7 

4 17-8 

4 31-3 

4 52-9 

5 371 

11 58-7 

12 30-0? 

12 34-6 

13 24-9 
12-0 
39-8 

18 54-7 

19 05-3 

19 06-5 

20 37-0 

12 40-7 

12 56-8 

2 20-7 

3 40-2 

11 59-7 

12 09-2 

12 39-7 

44-9 

53-1 

15 23-3 

10 17-7 

10 25-9 
10 44-9 

10 57-2 

11 25-9 
9- 50-7 

10 06-7 

10 15-4 

11 24-1 

14 14-0 

16 45-4 

5 09-7 

5 22-3 

5 27-4 

6 11-5 

6 13-6 

6 19-2 

6 22-8 
8 56-7 

17 55-6 
17 58-5 
17 58-7 
19 03-9 


Widening of line. 
Widening of line. 


Hour signal at 12h 
30 m . 

Widening of line. 


Widening of line. 
Widening of line. 


Widening of line. 

Instrument exam- 
ined at 5k 11m. 
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Kodaikanal Observatory Seismic Records — cont. 







Amplitude (w) 









Distance. 

A 

(Km.) 


No. 

Date. 

Phase. 

Time. 

G-.M.T. 

Period. 

(Sec.) 

An. 

i 

Ae. 

Az. 

Remarks. 


1913. 


H. M. 







39 

July 12 ... 

eP 

10 474 

... 

... 


... 


Widening of line. 

* 

P 

11 53-6 

... 

... 



... 


40 

28 ... 

eP 

7 00'3 


... 






iL 

7 07*4 


... 

... 






M i 

7 10-4 


... • 

60 






P 1 

7 42*2 

... 


... 




41 

Aug. 1 ... 

eP 

17 22*1 

... 

... 



... 



iL 

17 31'9 

... 

... 

*50 






M 

17 33-4 

? 

9 


... 




42 

1 ... 

Jp 

P 

»•* 








eL 

17 53-2 

... 

... 

... 

... 





M 

17 59’8 

... 


110 






P 

18 54-5 

... 

... 


... 



43 

6—7 ... 

eP 

22 28-8 

... 

... 

... 






iL 

22 47-7 


... 







M 

23 46*7 



410 






P 

1 300 







44 

7 ... 

eP 

P 

14 37-8 

15 39-3 


... 

... 



Widening of line. 

45 

13 ... 

eP 

4 28*8 





... 




iL 

4 40*8 



580 






M 

4 48 '0 



... 





F 

5 44*9 



... 




46 

Sept. 3 ... 

eP 

P 

, 22 02*8 

‘ 23 30*0 


... 




Widening of line. 

47 

13 ... 

eP 

F 

2 22-6 

2 5fv7 






Widening of line. 

48 

16 ... 

eP 

12 17*7 









eL 

12 19-2 



90 






M 

12 23*3 








P 

12 40*3 


... 

... 

... 



49 

Oct. 11 ... 

eP 

F 

1 45*9 

3 12*0 






Widening of line. 

50 

11 ... 

eP 

eL 

M 

4 18*2 

4 27*4 

... 

... 

... 



Instrument exam- 



4 52*8 



50 



ined at 3h 54 



P 

V 

9 



... 




51 

11 ... 

P 



... 

... 





L 

9 29*5 



... 

| ... 





M 

10 03*6 

... 


50 




52 

11 ... 

F 

eP 

10 49*5 

11 01*3 

... 

... 

... 



Widening of line. 



P 

12 21*8 

... 


... 




53 

14 ... 

eP 

7 59*7 



... 






iL 

8 32*0 



i*20 






M 

9 14*9 






54 

Nov. 6-7 ... 

F 

eP 

10 51*0 

21 36*2 


... 

... 


... 

Widening of line. 



P 

0 02*0 


•*» 

... 

... 



55 

14 ... 

P 




... 






iL 

20 56*9 

• M 








M 

20 59*0 



180 




56 

15 ... 

P 

eP 

21 24*4 

6 22*1 



... 



Widening of line. 



P 

6 48*4 



... 


... 


57 

19 ... 

eP 

3 29*2 









L 

3 40*2 



... 


• •• 




M 

3 52*5 



200 






m 2 

55*3 



200 

... 





P 

4 35*6 



... 



Widening of line. 

,58 

23 ... 

eP 

22 02*8 








P 

22 24*4 



.. . 


. .. 


59 

Dec. 2 ... 

iP 

20 06*6 



... 






iL 

20 07*6 



... 






M 

20 08*6 



60 


... 




F 

20 18*9 



... 


... 


-60 

10 ... 

eP 

6 33*5 



... 



Widening of line. 



F 

7 41*9 






61 

21 ... 

eP 

15 46*5 


... 

... 






iL 

15 48*3 

»»• 


... 






M 

15 58*3 



300 

... 





F 

17 33*7 

... 

... 

... 


... 

* 


* Air tremors during high wind July 16 — 20. 
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APPENDIX IY. 


Kodai&anal mean hourly bright sunshine for the year 1913 . 


lYLOUbll. 

6-7 

7-8 

8-9 

9-10 

J 10-11 

11-12 

12-13 

13-14 

14-15 

15-16 

16-17 

17-18 

January ... 

0-05 

0*61 

0*68 

0*71 

0*78 

0*81 

0*78 

0*73 

0*67 

0*58 

0*39 

0*05 

February 

*30 

*82 

*89 

*91 

*86 

*87 

*83 

*75 

*74 

*60 

*42 

*12 

March 

*41 

*94 

1*00 

1*00 

1*00 

*94 

*79 

*70 

*64 

*65 

*54 

*35 

April 

*48 

*86 

0*93 

0*94 

c *39 

*87 

*80 

*65 

*58 

*53 

*29 

*18 

May 

*48 

*75 

*83 

*90 

*86 

*82 

•75 

*61 

*41 

*52 

*33 

•23 

June 

*14 

*54 

*73 

*77 

*79 

*75 

•58 

•64 

*54 

•48 

•32 

*11 

July 

*11 

*40 

*54 

*67 

*61 

*61 

•60 

*54 

. *44 

*42 

*21 

*09 

August 

*32 

*60 

*76 

*79 

*71 

*63 

*56 

*50 

*47 

•37 

*34 

*16 

September 

*26 

*65 

*72 

*76 

*68 j 

•54 

*35 

*34 

*26 

*29 

*25 

*18 

October 

19 

*39 

*50 

*59 

1 

*56 

*51 

*47 

*40 

*28 

*22 

*17 

• *05 

November 

*18 

*51 

*66 

*62 

*53 

*56 

*53 

*54 

*49 

*48 

*33 

*06 

December... 

*14 

*55 

*64 

*73 

*70 

*72 

*81 

*73 

*66 

*57 

•45 

*11 

Mean 

0*26 

0*64 

0*74 

0*78 

0*75 

0*72 

0-65 

0*59 

0*52 

0*48 

0*34 

0-14 




APPENDIX Y. 


Number of days in each month on which the Nilgiris were visible in 1913 . 


Month. 


January 
February ... 
March 
April. 

May 

June 

July 

August 

Septembei 

October 

November 

December ... 



Very clear. 

Visible. 

Just visible. 

Tops only 
visible. 

Total. 



... 

9 

4 

1 

14 



... 

3 

6 

5 

14 




1 


... 

1 



4 

... 

1 


5 



s 

2 

1 


3 



2 

2 

1 


5 



- 


2 

... 

2 



6 

9 

5 


20 



4 

2 

2 


8 



1 

2 

3 

3 

9 



3 

5 

2 

2 

12 


Total ... 

20 

35" 

27 

11 

93 




17 



3 


+ means above normal ; — below normal. 
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APPENDIX VII. 


Abstract of the mean meteorological condition of Madras in the year 1913 compared with 

the average of past years. 


Mean values of 

1913. 

Difference from 

Average. 

Reduced atmospheric pressure 

29-862 

0*002 below. 

20-8G4 

Temperature of air 

82'4 

1 *3 above. 

81*1 

Do. of evaporation 

75"8 

1*3 „ 

74*5 

Percentage of humidity 

73 

1 

72 

Greatest solar heat in vacuo 

132-7 

7*0 below. 

139-7 

Maximum in shade 

91-6 

0*8 above. 

90*8 

Minimum in shade ... 

75-9 

1*2 „ 

74*7 

Do. on grass 

74-2 

2*3 „ 

71*9 

Rainfall in inches since January 1st on 88 days 

1)5*05 

16*03 „ 

49*02 

General direction of wind 

S.E. by E. 

1 point E. 

S.E 

Daily velocity in miles 

1(56 

5 below. 

171 

Percentage of cloudy sky ... 

43 

6 „ 

49 

Do. of bright sunshine 

51*9 

6*5 „ j 

58*4 


Duration and quantity of the wind from different points. 


Prom 

Hours 

Miles, j 

From 

i 

Hours] Miles. 

i 

From 

Hours 

Miles. 

‘ From 

Hours 

Miles. 

North'"' ... 

244 

1,474 

East ... 

259 

1,399 

South ... 

208 

1,536 

West ... 

207 

1,64! 1 

.N. by E. ... 

407 

2,501 

E. by S. ... 

280 

1,777 

S. by W. 

185 

1,288 

W. by N. 

153 

1,365 

N.N.E. ... 

509 

3,645 

E.S.E. ... 

298 

.1,758 

s.s.w. ... 

247 

1,607 

W.N.W.... 

104 

941 

N.E. by ,N. 

573 

4,744 

S.E. by E.' 

399 

2,332 

S.W. by S. 

250 

1,847 

N.W.by W. 

92 

692 

N.E. 

314 

2,132 

S.E. 

41G 

2,834 

s.w. ... 

157 

1,073 

N.W. ... 

61 

342 

N.E. by E. 

270 

1,803 

S.E. by S. 

819 

7,037 

S.W. by W. 

183 

1 ,31 1 

N.W.byN. 

38 

289 

E.N.E. ... 

132 

820 

S.S.E. ... 

548 

4,634 

w-s.w.... 

230 

1,704 

N.N.W. ... 

51 

277 

E. by N. 

260 

1,280 

S.byE. ... 

264 

2,103 

W. by S. 

270 

1,961 

N. by W. 

88 

_J 

590 


There were 135 calm hours during the year. The resultant corresponding to the above 
numbers is represented by a S.E. by E. wind, blowing with a uniform daily velocity of 39 
miles. . ' J 



Habeas Obseryatoby — Number of hours of wind from each point in the )ear 1918. 
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Animal total I 244 )407 509 573 bl4 270 jl32 260 259 289 298 399 (416 819 548 264 208 485 247 |250 157 ,183 230 270 



Madras Observatory — Number of miles of wind from eacb point in tbe year 1913. 


20 




21 




22 


APPENDIX XI. 


Madras Observatory — Wind, cloud and bright sunshine, 1913. 


Month. 

Wind resultant. 


Clouds (0— 

■10). 


Bright sunshine. 

Velocity. 

Direction. 

8H. 

10 H. 

16 H. 

20 H. 

Mean. 

Average 

per 

day. 

Greatest 
number 
of hours 
in a 
day. 


MILES. 

POINTS. 






hours. 

i 

1 nouns. 

J an nary 

159 

N.E. by N. 

2*8 

3*9 

3*4 

2*0 

3*1 

6*2 

1 

8*6 

February 

107 

E. by S. 

2*9 

3*8 

2*3 

1*8 

2*7 

8*4 

10*3 

March 

127 

S.E. by S. 

1-0 

1*6 

1*1 

0*2 

V0 

9*2 

104 

April 

171) 

S.S.E. 

3*3 

2*7 

1*7 

0*7 

2*1 

8*9 

10*4 

May 

168 

S. by E. 

2*4 

2*5 

2*5 

2*6 

2*6 

7*0 

9*1 

June 

88 

S.S.W. 

4*8 

4*6 

6*0 

5*8 

5*3 

5*1 

7*7 

July 

94 

S.W. by s. 

6*7 

6*4 

7*4 

6*7 

6*8 

3*9 j 

! 

August 

72 

S.W. by W. 

6*4 

5*6 

6*7 

7*0 

6*5 

5*3 

1 

KH) 

September 

55 

S. by E. 

4*7 

4*7 

5*4 

4-8 

4*9 

6*4 

10-7 

October 

34 

NJSLE. 

5*5 

5*8 

6*3 

5*2 

5*7 

5*2 

1 0-5 

November 

168 

N.N.E. 

6*2 

6*7 

6*7 

5*1 

6*2 

4*2 

tl-f) 

December 

138 

N.E. by N. 

5*3 

5*8 

5*3 

4*3 

5*2 

5*2 

8-7 

Animal ... 

39 

S.E. by E. 

4*3 

4*5 

4*6 

3*9 

4*3 

6*3 
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KOMIKMAL AND MADRAS OBSERVATORIES. 


I. — REPORT OF THE KODAIKANAL OBSERVATORY 
FOR THE YEAR 1914. 


Staff . — The staff of the observatory on, December 31, 1914, was as follows : — 

Director ... ... ... ... ... J. Ever shed. ' 

Assistant Director ... ... ... ... T. Koyds, D.Sc. (on combined privilege 

and special leave) . S. Sitarama Ayyar, 
acting. 

First Assistant (Acting Assistant Director). S. Sitarama Ayyar, b.a. 

Second Assistant (Acting First Assistant). G. Nagaraja Ayyar. 

Third Assistant (Acting Second Assistant). A. A. Narayana Ayyar, b.a. 

Fourth Assistant S. Balasundaram Ayyar. 

Writer ... ... ... ... ... L. N. Krishnaswami Ayyar. 

Photographic Assistant R. Krishna Ayyar. 

The Director was away on deputation to New Zealand during January and 
February, Dr. Royds officiating until his return on March 6. 

Early in the year the sanction of Government was obtained for an expedition 
to Kashmir to test the suitability of the climate for solar research, and on April 
21 the Director again left Kodaikanal to take up this work. The very remarkable 
conditions which had been observed during a holiday tour in Kashmir in August 
and October 1913 were found to hold also in the months of May, June and July 
1914. The definition of the sun was found to be almost invariably good not only 
on every day that observations were made but also during all hours of the day, 
and, contrary to all previous experience, the definition was observed to improve 
during the morning hours reaching the best quality shortly after midday. The 
detailed report of this expedition in which valuable assistance was given by 
Mrs. Evershed has been published as Bulletin No. XLII. 

The Assistant Director was granted combined leave for six months from 
November 30, 1914. The Writer was on privilege leave for three months from July 
10 and the Second Assistant for one month and eight days from November 16.. 
The Fourth Assistant returned from furlough on August 1, 1914. 

The subordinate staff consists of a book-binder, an assistant book-binder, a 
mechanic, five peons, a boy peon for the dark room and two lascars. 

•2. Distribution of work. — The Director and the Assistant Director have 
charge of the two spectroheliographs and the large grating spectrograph. The 
First, Second and Third Assistants are in charge of the work with the Cooke 
equatorial (spectroscopic), the Lerebour and Secretan equatorial (Visual and 
photographic), and the transit instrument. They have alsjp to do the astronomical 
computing, the preparation of the observations for the press and the measurement 
of spectrum plates. The Third Assistant has charge of the seismometer and clock 
Comparisons. The meteorological work is clone by the Fourth Assistant and the. 
Writer. . The Fourth Assistant also has assisted Mr. C. Michie Smith, o.r.i., retired 
Director of the Observatory, in the preparation of a memoir on the meteorology of 
2 
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Periyakulam and Kodaikanal. The Writer is responsible for the accounts, corres- 
pondence, and all office records. The Photographic Assistant has charge of most 
ot the photographic developing, printing, etc. 

3. Buildings and grounds .— The buildings, grounds, and fire lines have been 
kept in good order. 

The root' of the spectroheliograph building has given much trouble during 
wet weather from leakage, and part of the roof of the main building also is in a 
required C0Ddltl0n ' ^construction with impervious roofing material is urgently 


L Instruments. The following are the principal instruments belonging to 
the observatory, or m use, at the present time 

Six-inch. Cooke equatorial. 

Six-mch Lerebour and Seoretan equatorial remounted by Grubb, with a five-inch Grubb 
•portrait lens attached. The Lerebour and Secretan object glass has been replaced by a Cooke 
photo- visual lens of the same aperture and the instrument has been adapted for direct solar 
photography m addition to visual work. 1 CD SOJar 

Spectrograph I.—This with the 11-inch polar siderostat has been dismounted and a new 
spectrograph fed by the 12-mch Foucault siderostat from Poona is under construction ° 

Spectrograph If— consisting of a collimator of 7 feet focus and camera of 14 feet focus 
placed at an angle of 60 with the former. Plane gratings of 3£ inches or 5 inches ruled 
surface are used, and the slit is provided with various devices for the direct comparison of 
spectra from different sources, and for rotating the solar imao-e P 

Spectroheliograph— with 1 8-inch siderostat and 12-inch "Cooke photo-visual lens of 20 feet 
focus, by the Cambridge Scientific Instrument Company. 

An auxiliary spectroheliograph attached to the above, made in the observatory workshop 
-of India" mCl1 tiaDSlfc lllstrum0Ilt ancl barrel chronograph, formerly the property of the Survey 


Theodolite, 6-inch — Cooke. 
Sextant. 


SIT toe STStog 68 2 T Pri “”'’ f ° r P™”"® 08 “ d S “W 8 ‘ ly Hilger. 

Do, Shelton. 

Mean time chronometer, Kullberg 6299. 

Sidereal chronometer, Kullberg 6134. 

Tape chronograph, Fuess. 

Two micrometers for measuring spectrum photographs, Hilo-er. 

Hartmann Photometer. to 


.Dividing engine, Cambridge Scientific Instrument Company, 
Milne horizontal pendulum seismograph. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

‘Complete set of meteorological instruments, including a 
barograph and a nephoscope. ' ° 

A high class screw cutting turning lathe by Messrs. Cooke & 
Angstrom Pyrheliometer. 

An 18-inch concave mirror by Henry of Paris belonging to 
4he spectroheliograph room for general spectrum work. 


Limited. 


Richard thermograph and 
Sons. 

the Director is mounted in 


fr ” m ‘ ie Observatory at Poona 

Twenty-inch reflecting telescope, by Common. 

Six-inch Cooke photo-visual telescope with equatorial mounting. 

I wo prisms of '6 inches aperture for use with the above. ° 

Twelve-inch Cooke siderostat. 


Eight-inch horizontal telescope. 

Large grating spectroscope by Hilger. 

An ultra-violet spectrograph by Grubb. 

.‘Sidereal clock, Cooke. 

Mean time chronometer, Frodsham No. 3476. 

<One micrometer for measuring spectrum photographs, Hilger. 

Tke following instruments wfere received during the year 3914 : 

T , T] Positive on negative spectrum comparator. Constructed by A. Hilger, 

Limited, from designs by the Director. J ° ’ 

. , . Diffraction grating ruled by Anderson with ruled surface 9-7 X 12-8 cm. 
and total number of lines 75,085. - 
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OBSERVATIONS. 

(a) Solar Physios. 

5. The following table gives the number of observations made daring each 
month of the year — 


— 

f* 

aj 

P 

c 

eS 

i~) 

& 

a 

u 

rO 

© 

| e* 

■s : 
§ 

S " 

& 

<1 

$ 

s 

© 

■er 

£ 

Ha 

i 

i 

i 

bo 

p 

September. 

- . - 

October. 

£ 

rO 

l 

£ 
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Total. 

A 

31 ’ 

28 

31 

30 

31 

29 

25 

29 

30 

28 

26 

25 

343 

B 



... 

9 


2 

... 

5 

j 1 

... 

1 

1 

19 

0 

28 

28 

28 

30 | 

25 

24 

11 

22 

26 

H 

24 

21 

278 

D 

30 

28 

31 

30 J 

30 

29 

23 

29 

30 

26 

28 

24 

336 

E 

31 

28 

31 

■ -30 | 

31 

28 

20 

28 

30 

23 

22 

22 

329 


A = disc examined. B = spot spectrum observed. C = prominences observed. 
D = photoheliograms taken. E = spectroheliograms taken. 


A comparison of this table with those in previous reports shows that about 
the normal number of routine observations were made and photographs taken. 
The prominence observations were, however, rather below the average owing 
to the unusually wet and cloudy period from August to the middle of December. 

6. Photoheliograph . — Photographs of the sun were obtained on 336 days. A 
large proportion of the plates are of poor quality owing to unsteadiness of seeing. 
The 6-inch photovisual telescope and enlarging camera was used throughout and 
gives excellent definition on the rare occasions when the seeing is good. Eight 
solar negatives were sent to the Greenwich observatory to complete their series in 
the period July 1913 to August 1914. 

7. Spectroheliograph . — Monochromatic photographs of the sun’s disc in “ K ” 
light were taken on 329 days and prominence plates on 287 days. The aufcocolli- 
mating spectroheliograph was not in use for practically the whole year as the large 
Michelson grating was required for other work. After installing the new Anderson 
grating in the spectrograph the Michelson grating was provided with a new 
mounting and replaced in the spectroheliograph in December. The series of Ha 
spectroheliograms will be continued during 1915. 

A new instrument has been constructed iu the observatory workshop for the 
accurate measurement of position angles, heights, and areas of the prominences 
shown on the spectroheliograms and this was brought into use on October 1st. 

■ From this date detailed observation at the telescope of the position angles and 
heights of the prominences was discontinued as all the required data can be much 
better determined from the photographs. 

Duplicates of the disc photographs in “ K ” light have been sent to the 
Cambridge Observatory for measurement. 

8. Grating Spectrograph . — With this instrument Dr. Royds has continued 

his researches on the displacements of unsymmetrical lines in the electric, arc, and 
he has succeeded in explaining the anomalous shifts of many of the solar lines as 
due to density conditions in the arc which are not present in the sun. Although 
the discovery of this density effect in the arc has complicated the whole subject of 
the shifts of the arc lines under pressure, and the comparison of arc and solar wave 
lengths, it leads to a distinct gain in our knowledge of solar conditions not only by 
•explaining the apparently anomalous shifts of some of the solar lines when compared 
with the arc but also by indicating the extreme tenuity of the solar gases, the 
combined partial pressures of which appear from independent considerations to be 
dess fHau one atmosphere. ' 

In Bulletin No. XXXIX the displacements of the spectrum lines at the sun’s 
limit are discussed and the reasons given for the conclusion that the line shift is 
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not due to a pressure difference between the effective regions of absorption at the 
limb and at the centre of the disc. In continuation of this research the displace- 
ments are now being measured not only at the limb but at numerous noints between 
the limb and centre. With a small solar image on the slit plate spectra 28 mm, in 
width are obtained representing sections of the entire disc from limb to limb. 
Many of- these plates have been measured and the results so far promise very- 
interesting results. J 

An important addition to the equipment of the observatory is the new grating 
of 75,085 lines, ruled by Prof, Anderson on Rowland’s Engine. This was received 
in September and no time was lost in mounting it in the large spectrograph. This 
grating is the most perfect the observatory possesses and! it is now used in all 
researches where high resolving power is required. 

9- Q-inch Cooke Equatorial and Spectroscope.— This has been employed 
exclusively for spectrum observations, attention being concentrated on phenomena 
which cannot readily be photographed, such as metallic prominences, temporary 
eruptions, and displacements of the hydrogen lines both on the sun’s disc and at 
thei limb. The position angles of a few definitely marked prominences are also 
determined for the purpose of checking the correctness of the angles measured on 
the photographs ; these depend on a fundamental angle computed from the hour 
angle of the sun at the time a photograph is taken, and errors which would otherwise 
pass unnoticed may arise in the computation or in the entry of the time. 

A large . increase in the number of metallic prominences and disturbances 
showing motion in the line of sight has taken place during 1914 as compared with 
the previous year. 

Summary of Sunspot and Prominence Observations. 


10. Sunspots. The following table shows the monthly numbers of new groups 
observed, the mean daily numbers of spots visible and 'the distribution between 
the northern and southern hemispheres : — 
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5 
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5 

11 

14 

71 

Daily number 

03 

02 
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12 
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0*5 

0*6 
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0*6 

1*7 
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North t ... 


... 

3 

3 

4 
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2 

2 

3 

4 

6 

28 
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Equator 

1 

2 

3 

4 

3 

3 

5 

3 

2 

2 

7 

8* 

43 


The increase of activity compared with the year 1913 is very marked and ' 
indicates that the actual minimum of spot activity occurred during 1913. 

■ , „ T1 ? e . at ! ady fal1 of activit 7 during the years 1 910 to 1913 and the sudden rise 

in 1914 is shown in the table below : — 


— 

1910. 

1911, 

! 1912. 

i 

[ 1913. 

1914, 

Number of new groups ... 

152 

56 

! 22 

i 16 

71 

0-9 

Mean daily numbers 

Number of days on which no spot 

1-8 

0-7 

0-3 

t 0-2 

was seen. 

56 

158 

240 

288 

153 . 


Thi oughout these years there was a marked preponderance of southern over 
northern spots , and it may be noted that the minimum activity for the northern 
hemisphere occurred as early as the year 1912 in which year "no northern spots 
were recorded during the period January to hi ovember inclusive with only two in 



December, In the southern hemisphere a similar period of complete quiescence 
occurred during 1913 in the * months May to October inclusive. The first appear- 
ance of the new cycle of spots in high latitudes occurred in December 1912 after 
the close of the northern quiescent period and these spots were in the northern 
hemisphere. With one insignificant exception the southern high latitude spots 
first appeared in '.November 1913 immediately following the southern quiescent 
period. 

11. Prominences . — The observations indicate a minimum of prominence 
activity in the year 1913 a notable increase both in numbers and areas having 
taken place during 1914. 

If the two hemispheres of the snn are considered separately the mean areas 
for the northern hemisphere have their smallest values during the years 1912 and 
1913 and remain sensibly constant during those years. In the south there is a 
steady diminution of prominence area during 191 1 and 1912 reaching a minimum 
value in the second half of 1913. 

The mean areas obtained from the photographic and visual records for the 
years 1913 and 1914 are as follows : — 


Mean daily Profile areas of Prominence# in square minutes of arc. 


— 

1 ! 

1913 . 

i 

1914 . 

North 

1-08 

1-50 

South 

HI 

1-60 

Total ... 

2-19 

310 


It is of interest to note that the time of minimum prominence area for each 
hemisphere of the sun coincides approximately with the sunspot minimum for the 
same hemisphere. The great majority of prominences are however not directly 
associated with sunspots, the zones of greatest activity being m higher latitudes 
than the spot zones ; and the prominences found in the spot latitudes usually 
occur in the areas between the spot disturbances. 

The class of prominence directly connected with spots is distinct and forms a 
very small proportion of the whole ; these prominences nat urally follow the 
sunspot numbers very closely. 

Metallic prominences have been more frequently observed during 1914 than 
during the previous year, altogether seventeen were recorded as against five .only 
in 1913. The increased activity of the sun during 1914 is also shown by the large 
number of prominences recorded showing displaced lines due to violent movement, 
both at the limb and near to spot disturbances on the disc. The greatest dis- 
placement observed was 5 A towards red in the hydrogen line a corresponding 
to a velocity of about 230 kilometers per second away from the observer. This 
was observed on August 26 in a prominence situated at latitude — 82° east. ■ 

12. Solar Badiahon . — Observations with the Angstrom Pyrhelio meter were 
obtained from 9th February to 1st May. Later in the year the meteorological 
conditions were unfavourable for this work. 

(b) Other Observations. 

13. Time . — The error of the standard clock is usually determined by 
reference to the 16-hour signal from the Madras Observatory. This is rendered 
possible by the courtesy of .the Telegraph Department which permits the Madras 
wire to be joined through to this observatory. The signal is received with 
accuracy on most days and all failures are at once reported to the officer in charge 
of the Trichinopoly division. Independent time determinations have been made 
with the transit instrument using the Sidereal chronometer K. 6134. 

14. Meteorology . — Bye observations are made at 8 h , 10 h , and 16 h local mean 
time as in former years. The Richard thermograph (wet and dry bulb) and 
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an „ emo g ra pb and the sunshine recorder also continue in 
The hourly readings from the barograms, thermograms, and sunshine records 

ftp Mod b Ivf ed 1 the Calcutfca Meteorological Office and the anemograms at 
the Madras Observatory which also prepares the 8 h register, from readings taken 
here. The preparation of the 10“ and 16'" registers is done in the Calcutta 

JSH f wlha v“ velodt7 k oWained “ nsual from *• Eob “ s ™ 

dncefcthtTwf ° nS the ne P 1,030 °P e three times a day 

inoh fnTTori7 BX if Pt “ Jdy f nd n November wben there was a defect of 0-018 
mch and 0 0U4 inch respectively the mean monthly pressure was higher than the 

oXbt On g t? U t rh 6 y r r 5 i greafceS ^ .f 20635 was °-° 44 inch in January and 
October On the other hand the mean daily range was smaller than the normal 

SS ch in S^fember ^ ° Dl1 e *“ ption W ” g tlf sli 8 b ‘ excess of 

Temperature — There was a defect of l°- 6 in the mean maximum for July but 

t ^ tem P erat 7 e high er than the normal throughout the year whether 
judged by the mean dry bulb or the mean wet bulb thermometer readings 
Excepting July the mean monthly dry bulb maxima were all above normal wlffisfc 
he mean monthly minima did not show any striking deviations except in December 

szzzr- Tie mem daily ^ ~ 

'st t 

20-innchfio7qjL? i f al + l “ they ff r was ver J abnormally high, the excess being 
20 11 inches or 34 per cent, over the normal. The increase in the number of 

rainy days was only 6 per cent. . The rainiest months were October with 15-89 
Tl? 1( ?-’ S ®PJ? m h er had 13-60 inches, December 11*78 and May 11-27 inches 
The distribution was rather uneven since there was an actual defect of 8*ld inches’ 
m the six months— January, February, April, June, July and August The 

^ *“ mad6 UP fW ^ d6feCt - ^ earlier’pa^S 

every month except" jlilyfTuguTaid December 6 P The 6 highest vdodty w2°785 
miles on the 9th July The most noticeable deviations in dirlcSfwere in 
January, Tebruary and October when they were east, east and east-north-east 

Ind 9 "^. Cti ° nS “ th036 north by eti 

There is some doubt as to whether the anemograph was recording correctly 
un some days during the months of May and September as the 7e2y on those 
•days is not consistent with the readings of the Robinson anemometer. 

. of the atmosphere. — The transparency of the lower atmosphere 

ZS ° f tU S,lgiris ’ aW 100 -3 pSSX 

Cloud and 8 unshine. The mean clear sky was 38 per cent, which was 6 less 
than the normal, but the percentage of excess of cloud was less than the percentage 

^lToM/ am - T f te am01 f t of bright sunshine shows curiously enough an 
excess of 14 per cent over the normal. J . 

a g a mrt‘3ixly"ST913. e penCblran re °° rie<1 ^ earthquakes 

16. Library .— One hundred and sixty volumes were bound during the year. 

_ 17 Publication— Eleven Bulletins, Nos. XXXIV to XLIV were published 
during the year. Their titles are as follows p 

T. Roy£!D X sY IV ‘ _A C ° mparis0u of tlie periodicities in prominences and sunspots, by 



No. XXXV. — The apparent effect of planets on the distribution of prominences, by 
T. Royds, D.Sc., and S. Sitarama Ayyar, b.a. 

No. XXXVI. — A new interpretation of the general displacement of the lines of the 
solar spectrum towards the red, by J. Evershed. 

No. XXXVII. — Summary of prominence observations for the second half of the year 
1913, by J. E vershed. 

No. XXXVIFL — A preliminary note on the displacement to the violet of some lines in 
the solar spectrum, by T. Royds, D.Sc. 

No. XXXIX. — On the displacements of the spectrum lines at the sun's limb, by 
J. Evershed and T. Royds, D.Sc. 

No. XL. — An investigation of the displacement of unsymmetrical lines under different 
conditions of the electric arc, by T. Royds, D.Sc. 

No. XLI. — Summary of prominence observations for the first half of the year 1914, 
by J. Evershed. 

No. XLII. — Report on the conditions for astronomical work in Kashmir, by J. Evershed. 

No. XLIII. — The different character of spectrum lines belonging* to the same series, by 
T. Boyds, D.Sc. 

No. XLIV. — On the displacement at the sun's limb of lines sensitive to pressure and 
density, by A. A. Narayana Ayyar, b.a. 

The following contribution was made in addition to the above : — 

The displacement of the lines of the solar spectrum towards the red, by J . Evershed,, 
ct The Observatory ” March 1914. 

'No. XLIII had not been distributed at the close of tlieyear. 

18. General . — The Director-General of Observatories inspected the Kodaika- 
nai Observatory in February. 

Professor H. B . Turner, Director of die Oxford University Observatory, paid 
a visit to the observatory in September on his return from the British Association 
meeting in Australia. 

The staff of the observatory worked well during the year not only in the 
routine work but also in connection with the measurement and reduction of the 
spectrum plates required for special researches. 


Tun Observatory, Kobaikaxal, J. EVERSHED, 

17th February 1917). Director , Kodaikanal and Madras Observatories . 
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II. 


-EE POET OP THE MADRAS OBSERVATORY FOR THE 

YEAR 1914. 


Staff. The staff at th© Obssrvatory on D ecsmbor 31, 1914 , was as follows • 

Deputy Director R. LI. Jones. 

Computer 8. Solomon Pillai. 

first Assistant 0. Chengalvaraya, Mudaliyar. 

Second Assistant E. Ramanujam Pillai. 

M li *1 cjjy, ^ °' in ° n WaS a ^ ,sen ^ on P r i v ilege leave for two months from 10th 

. 2 - Service— No change lias been made in the methods of determining 

time. In the time service the 8 a .m. signals to Colombo were discontinued on 
the 1st .November, arrangements having been made there to determine time 
locally. ^ 

The Port gun failed on 28 occasions out of 730, giving 96'2 as the percentage 
of success. From 1st January to 7th August there were no failures. Then there 
followed a senes of failures, the cause of which— a contact on the line— was not 
discovered until as many as 23 had occurred. None of the failures were due to 
faults at the Observatory. 

The semaphore at the Port office failed on six occasions. On three of these 
days it was correctly dropped at 2 r.n. It was dropped correctly at 1 p.m on all 

■other days. None of the failures were due to faults at the Observatory. 

3. Meteorological Observations.— In addition to the ordinary meteorological 

observations, extra observations were taken for storm warning purposes 4 5 & and 
telegrams sent to Simla on two occasions and to Calcutta on 34 occasions Anew 
sokr radiation thermometer was received from Calcutta and brought 'into use 
irom 12th January 1914. & 

4. B wildings. Some repairs to the office and quarters were carried oat 

during the year. u uulJ 

With a view to increasing the steadiness of the transit circle, the Chief 
Engineer came and inspected the Observatory and the compound in February. 
He finally advised that a subsoil dram should be constructed round the buildinr 
Plans and estimates for this construction were accordingly drawn mo the 
estimates amounting to Es. 2,880. This has been sanctioned by the Government 
-of India ; the work had not been commenced at the end of the year. 

5. InstrwMmt ,.- The following is a list of the instruments at' the Observa- 
tory on the 31st December 1914 IVd 


(a) Astronomical. 

Eight-inch Equatorial Telescope— Tronghton & Simms 
Sidereal clock— Haswall. 

Do. Dent, No. 1408. 

Do. S. Eiefler, No. 61. 

Mean Time clock — J, H. Agar Baugh, No. 105. 
r ., Do \ , with galvanometer— Shepherd & Sons 

Meridian circle — Troughton & Simms. 

Portable transit instrument — D.olland. 

Portable telescope with stand. 

Tape chronograph — E. Eness. * 

Eelay for use with the Chronograph— Siemens. 

(b) Meteorological. 

Richard's barograph— No, 10, L. Casella. 

l)o. Thermograph— No. 29687, L. Casella. 

Beekley's Anemograph — Adie. 

Sunshine Eecorder— No. 149, L. Casella. 

Nephoscope— Mons Jules Daboseq & Ph. Pellin. 
Barometer, Fortin's — No. 1771, L. Casella, 

Do. do. No. 725, L. Casella (spare). 

Do. do. No. 1420, L. Casella (spare). 
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Dry bulb thermometer — No. 94221, L. Ca, sella. 

D°- No. 38087, Negretti and Zamhra (spare). 

Wet do. do. No. 94219, L. Oasella. 

D°- _ do. No. 38037, Negretti and Zamhra (spare). 

Dry Maximum thermometer —No. 8581, 'Negretti and Zambra. 

Dry Minimum thermometer — No. 69017, L. Oasella. 

Wet Do. do. No. 91753, Negretti and Zambra. 

Sun Maximum thermometer — No. 127618, Negretti and Zambra. 

Grass Minimum thermometer — No. 3377, Negretti and Zamhra. 

Rain-gauge (8" diameter) No. 1042, Negretti and Zambra. 

Measure glass for above. 

Eaingauge (5" diameter) . 

Measure glass for above. 

The Haswall and Agar Baugh, clocks were cleaned during the year. 

A new eyepiece for the Transit Instrument wa3 received'' from Messrs. 
T. Cooke & Sons and was brought into use on the 29th July 1914. 

The level of the Transit lias during the year undergone large changes as 
usual. With the heavy rain in October and November a very rapid change 
occurred in the reverse direction to that which had taken place during the 
previous dry months. 

6-_ Weather Summary.. — The following is a summary of the meteorological 
conditions at Madras during 1914 : — 

Premira. — Pressure was above normal in January, February, April, May, 
September and October and below normal during the other months'. The greatest 
excess was 0-081 inch in October and the greatest defect 0-042 inch in July. 
The highest pressure recorded was 30*216 inches on January 9, and the lowest 
29*511 inches on June 26. 

Temperature. — The mean, temperature of air was above normal in all months 
except April, September and October. The maximum shade temperature was also 
above normal in all months except January, February, April, August, September 
and October. The minimum in the shade was below normal in April, August, 
September and October and above normal in the remaining months. The highest 
shade temperature recorded was 110°-3 on June 1, and the lowest 60°’6 on Decem- 
ber 24. The highest reading of the black bulb thermometer was 168°-6 on 
October 5 and the lowest on grass 56°’9 on December 24. 

Humidity. — The percentage of humidity was normal in March, nearly normal 
in January, June and December and above normal in the remaining months. 

Wind. — The wind direction was normal or nearly normal in all months except 
in February when it was two points more southerly' in July and August when it 
was two points more westerly and in October when it was two points more 
northerly. The amount of air movement was below normal in all months except 
January. This is undoubtedly largely due to change in exposure. 

Cloud. — The percentage of cloud was above normal in April, May, July and 
October and below in the remaining months. 

Sunshine .■ — The percentage of bright sunshine was above normal in February, 
April and September and below in the other months. There were 2207-0 hours 
•of bright sunshine during the year. 

Rainfall , — The rainfall was above the average in January, April and from, 
August to November and below for the other months. The greatest excess was 
8-22 inches in October and the greatest defect 4-51 inches in December. The 
total rainfall for the year was 56‘63 inches against an average of 49-02 inches. 
The monsoon rainfall from October 15 to the end of the year was 31 : 74 inches 
against an average of 26*00 inches. The greatest fall on any day was 7*46 inches 
on November 1. 

Storm.— A storm formed in the south-west of the bay on the 1st (November 
1914, moved in a westerly direction and passed inland to the south of Madras. 

The Observatory, Madras, R. Ll. Jones, 

27 th January 1916. Deputy Director . 

4 
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APPENDIX I. 


STATION— KODAIKANAL OBSERVATORY. 

SEISMIC RECORDS. 

4, = 10° 13' 50'' N. A = 77° 28' 00" E. h = 2343 metres. Subsoil— Rook. 

Apparatus — Milne’s Horizontal Pendulum Seismograph. 
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12 


... 

50 

.... 





F 

10 28 

6 

... 


... 

« n 



2 

15 ... 

eP 

F 

20 3 

20 39 

12 

18 



... 

... 


Widening of line. 

3 

20 ... 

eP 

12 22 

18 




... 




iL 

12 48 

0 









M 

12 51 

42 



io 






F 

13 9 

48 

* . • 



»»» 



4 

80 ... 

eP 

3 56 

0 


... 






iL 

4 49 

48 

... 



... 

... 




M 

r 5 i 

12 



2601 






l 8 

24 



250 J 

... 

... 




F 

? 




... 

... 



5 

February 4 ... 

eP 

F 

21 02 

22 16 

48 

12 




... 


Widening of line. 

6 

6 ... 

iP 

12 50 

30 




... 




iL 

12 53 

36 




... 





M 

12 58 

42 


... 

85 

.. 





F 

13 11 

54 



... 


... 


7 

13 ... 

eP 

F 

1 47 

2 10 

24 

18 




... 


Widening of line. 

8 

22 ... 

eP 

23 20 * 

54 




... 

*»# 



eL 

23 31 

00 

... 


... 

... 





M 

23 33 

36 



40 

... 





F 

23 53 

48 







9 

March 2 ... 

eP 

F 

0 41 

1 12 

18 

00 



... 



i Widening of line. 

10 

2 ... 

eP 

F 

1 30 

1 53 

30 

86 



... 1 

... 

... 

! Widening of line. 

11 

6 ... 

eP 

F 

19 49 , 

20 23 

0 

18 

... 


... 



Widening of line. 

12 

6 ... 

eP 

20 49 

48 








L 

20 51 

30 




... 

... 




M 

20 58 

42 



'*50 

... 

... 




F 

20 59 

42 



... 


... 

1 

13 

14 ... 

eP 

20 19 

80 



... 

... 

... 

1 


eL 

20 26 

54 









M 

20 44 

36 



50 

... 





F 

21 24 

24 



... 




14 

27 ... 

eP 

1 40 

6 

... 

... 

... 

... 




eL 

1 43 

24 

... 


... 

... 

... 




M 

1 49 

30 



20 

.. . 

... 




F 

2 00 

6 


... 





15 

28 ... 

iP 

10 53 

48 



... 

... 




eL 

10 57 

42 




.. . 





M 

11 8 

24 

. #<1 


*60 






F 

11 36 

6 


...... 


... 



16 

30 ... 

iP 

1 2 

54 

... 


... 

... 

... 



iL 

1 12 

54 









M 

1 25 

30 

... 


70 

.... 

... 




F 



... 

•** 

... 

■ **• 




4-A 
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Kodaikanal Observatory Seismic Records — cont. 


No. Date. 


Amplitude (u). 

Time Period. J — Distance 

G.M.T. (Sec.) I ,A s 

An. Ae. Az. (Km.) 


S EM AUKS, 


17 March 30 


18 April 11 


20 May 21 ... 


25 June 20 ... 


30 July 4 ... 


36 August 4 


4-5 ... 



2 16 

2 38 0 

3 24 24 

10 41 30 

16 52 00 

17 24 00 

19 19 24 

14 55 54 

15 00 12 

15 03 36 

15 45 6 

8 35 24 

8 38 42 

8 39 12 

8 59 12 

1 12 00 

1 33 42 

2 52 18 

2 53 IS 

3 2 48 

14 29 6 

14 36 0 

14 46 00 

14 59 36 

18 19 48 

4 46 ? 

? 

5 1 48 

6 46 12 

7 43 36 

8 9 6 

8 23 36 

9 59 42 

11 20 IS 

11 26 54 

11 26 54 

11 64 6 

19 12 42 

19 25 12 

? 

5 14 48 

5 38 36 

5 53 48 

? 

•P 


7 15 

17 00 

17 01 

17 10 

17 35 

22 47 

23 39 

6 52 


21 46 

21 51 

21 54 

22 17 


eP 

•4 28 18 

eL 

4 30 06 

M ' 

4 32 06 

F 

4 38 18 

eP 

22 53 48 

eL 

22 54 36 

M 

23 01 18 

F 

0 58 42 




Widening of line. 
No. P. Ts. 


Instr ament exa- 
mined at 4 h, 4 7m. 


No. P, Ts. 

End lost In air 
tremors. 


Widening of line. 
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Kodaikamtl Observatory Seismic Records — conoid. 


No. 

Bate. 

Phase. 

Time 

G.M.T. 

Period. 

(Sec.) 

Amplitude (u) 

Distance 

A 

(Km.) 

An. 

Ae. 

Az. 


1914, 


it. 

M. 

s. 






38 

August 6 ... 

eP 

10 

53 

48 








eL 

10 

54 

36 


... 


... 




M 

10 

56 

06 



70 


... 



P 

*11 

14 

36 



..V 



39 

6 

eP 

4 

14 

54 



... 





. F 

5 

04 

24 



... 

... 


40 

16-17 ... 

eP 

23 

35 

54 


*• * 

... 





F 

0 

20 

12 



... 



41 

28 ... 

eP 

6 

42 

00 








eL 

6 

44 

42 


* p * 

... 





M 

6 

53 

24 



40 

... 




P 

7 

18 

36 





... 

42 

September 23 ... 

eP 

2 

17 

42 


... 






P 

2 

20 

01 


... 

... 



43 

26 ... 

eP 

5 

17 

42 


... 

... 

... 




iL 

5 

18 

30 


... 

... 


... 



M 

6 

20 

30 


... 

40 





P 

? 







... 

44 

October 3 ... 

eP 

. 17 

44 

06 



... 

... 




iL 

18 

30 

00 




... 




M 

18 

40 

48 

... 

<i« 

70 

... 






43 

48 

... 


70 

... 




P 

19 

34 

48 

... 




... 

45 

3 ... 

eP 

22 

18 

42 


• % • 


... 




iL 

22 

27 

18 








M 

22 

40 

48 

... 


500 

... 




P 

23 

50 

12 



... 

... 


46 

6 ... 

eP 

20 

02 

54 

... 

... 



... 



P 

20 

38 

42 






47 

9 ... 

P 







.,u 




iL 

2 

48 

36 




... 




M 

2 

51 

42 

... 


1,030 


... 



P 

3 

46 

48 


... 

... 


... 

48 

11 ... 

eP 

16 

24 

48 








eL 

16 

31 

12 

... 



... 




M 

16 

27 

54 



50 

... 




P 

16 

35 

48 



... 



49 

23 ... 

eP 

6 

28 

18 

... 



... 

... 



iL 

6 

34 

42 





... 



M 

6 

40 

18 



500 

... 

... 



F 

7 

33 

18 


... 



... 

50 

November 4 ... 

eP 

8 

30 

00?* 



... 

... 


61 

4 ... 

eP 

9 

01 

30 

... 


... 

... 




F 

9 

18 

06 



.. . 

... 


52 

4 ... 

eP 

u 

01 

00 


... 

... 

... 




eL 

u 

16 

54 



... 

... 




M 

n 

22 

48 



50 

... 




F j 

n 

46 

24 


... 

... 

.... 


53 

10 ... 

eP 

6 

54 

30 



... 

... 




eL 

7 

27 

54 








M, 

7 

45 

00 

... 


30 

' i 



1 

F ! 

8 

01 

00 






64 

18 ... 

eP 

10 

41 

48 




... 

... 



eL 

11 

08 

30 





... 



M 

11 

20 

30 



50 

... 

... 



F 

11 

44 

54 



... 

... 


55 

24 ... 

P 





... 

... 

... 




iL 

12 

04 

12 



... 

... 




M 

12 

32 

18 

... 


80 

... 




F 

13 

44 

54 


... 



56 

27 ... 

eP 

15 

14 

30 


... 


... 



F 

15 

21 

12 

... 





67 

28 ... 

e? 

10 

58 

12 


... 

..." 

... 




iL 

11 

19 

18 

... 







M 

11 

28 

12 

^ * 

... 

70 

... 




F 

11 

52 

54 


... 




58 

29 ... 

P 

5 

12 

24 

... 


... 





F 

5 

30 

00 ? 

... 


... 


... 

69 

Deoember 9 ... 

eP 

6 

05 

36 

... 


... 

... 




F 

6 

09 

42 

.... 


... 

... 

... 

60 

20 ... 

eP 

14 

34 

24 

■ ... 


... 


, ... 



iL 

14 

38 

00 

... 


■ ... 

... ■' 




M 

14 

38 

54 


... 

50 

... 




F 

16 

t » 

34 

36 

... 

... 

... 

**• 

.* * 


Remarks. 


Instrument exa- 
mined at 4 h 16m, 
Widening of line. 


Widening of line. 


Instrument exa- 
mined at 5 h 34m. 


Widening of line. 
No. P. Ts. 


Widening of line* 
Bo. 


No P. Ts. 


Widening of line. 


Widening of line. 
End lost in hour 
mark. 

Widening of line. 


* Merged in hour mark, Lasted about two minutes. 
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Kodaikanal mean hourly wind velocity for the year 1914. 
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Annual 
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appendix it. 


Kobaikanai mean hourly bright sunshine for the } o.u l.'l-f' 


Hours, 


Month. 







1 


6-7 

7-8 

8-9 

9-10 

10-1.1 

11-12 

12-1 a j 13 


Jan nary 


0*31 

0-77 

0’82 

0-86 

0*86 

0-86 

1 0-89 

0*85 

1 0*80 

■ HKt ; 

07H m ; u 

rebruar y 



*51 

*95 

*97 

*99 

*99 

1*00 

! *94 

1 

•98 

| *8 1 

* 7 5 

*78 '0 

If arch 

... 

*63 

•98 

•97 

*95 

•92 

0*83 

*75 

*60 

; *50 



April 


•67 

•94 

*96 

•97 

•95 

*89 

, *72 

*47 

! * 5 < » 


,28 

May 



*37 

•70 

*78 

•78 

•87 

*80 

•61 

•56 

■ *30 

♦ tfs; 

*25 4! 

June 


•23 

*50 

*58 

•65 

*68 

63 

•56 

*43 

1 

! • 


•*0 JJ 

July 


•10 

! ‘26 

•32 

*38 

*36 

*37 j 

*33 

*27 

i 

•i2 : 

f .t 4 

August ... 


•19 

•44 

•58 

•77 

•78 

*63 

*58 

•48 

j *87 

V4 : 

*I.«S l| i0 

September 



*21 

*56 

*74 

•79 

•77 

•80 

’ 5 s 

•42 

•89 : 

•8 4 : 

* f 5 * i 

October 

■ ) 

‘17 

*37 

•42 

*38 

•41 

*35 

•*-?3 

*;T) 

•28 ; 

00 ' 

*10 0- 

November 

. 1 

. ’** i 

•14 

*53 

*75 

•79 

*77 

*74 

•66 

*88 

j 

*47 : 

*51 

8 ;; ( t 

December 

| 

•08 

'54 

•66 

•67 

*64 

*63 

•59 

■00 

*63 , 

‘81 

01;:* '*-§ 


Mean ... 

0*30 

0-63 j 

o - 7 i 

0-75 

0-75 

0*71 

0*62 

0*55 

000 

o ri 



appendix V. 


Ntmbek of days in each month on which the Nilgiris wore v 


Month. 

Very clear. 

Visible. 

Just visible. 

! January 


15 

7 

j February ... 

2 

5 

5 

• March 

... 

3 

1 

‘ April 

... 

... 

3 

; May 



3 

June ... 





1 

4 

2 

: July 



1 

; August 

2 

, 1 


1 September 

3 

6 


) October 




■ 

1 

2 


j November 

3 

2 

'2 

j December ... 




j * i 

1 

12 

1 

j Total ... 

13 J 

50 

I 

25 ~~ 


isiblts in 1014, 


Tops only 
visible. I 


Total, 


n 

4 

'A 


n 

8 

9 

a 

8 

14 


m 
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+ means abo^e normal ; — means below normal. 
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APPENDIX VII. 


Abstract of the mean meteorological condition of Madras in the year 1014 
compared with the average of past years. 


Mean values of 

1914. 

Difference from 

Deduced atmospheric pressure 

... 

... 

29-879 

0 015 above. 

Temperature of air ... ... 



81*9 

0*8 

Do. of evaporation 



75-7 


Percentage of humidity 



74 

2 

Greatest solar heat in vacuo 

... 


148*1 

84 

Maxim cm in shade ... 



91*1 

0-2 

Minimum in shade 



75*3 

0-G 

Do. on grass ... 



73*4 

1*5 

Bainfall since January 1st on 95 days 



56-63 

7-0! „ 

General direction of wind .. ... M# 



S.E. 

Same as 

Daily velocity in miles 



153 

18 below 

Percentage of cloudy sky 


... 

44 

5 above. 

Do. of bright Sunshine 



50*0 

8-4 „ 


Average, 


29 Mil 


# 1*1 


7 1*5 


1397 

t)u*B 


717 


71*!* 


40*02 
8, K. 
171 
m 

UH« \ 


Dueatioh and Quantity of the Wind from different Points. 


Prom. 

Hours. 

Miles. 

Prom 

Hours. 

Miles. 

From 

! Hours. Miles, 

i 

Fr -"» Hnum Mil.'*. 

North 

Iff. by E. ... 

N.K.E. 

N,E. by M,... 

K.E. 

N.E. by E.... 

E.M.E, 

E.byM. ... 

160 

299 

399 

819 1 

| 

419 j 

I 

337 | 
149 1 

303 j 

i 

1.244 

1,833 

2.245 

4,887 

2,814 

2,115 

834 

1,392 

East 

E. by S,... 

E.S.E. ... 

S.E. by 1. 

S.E. 

S.E. by S. 

S.S.E. ... 

S. by E..„. 

181 

186 

201 

272 

495 

885 

497 

314 

806 

949 

970 * 

1,514 

3,034 

6,419 

4,115 

2,196 

South ... 

S. by W. 

8.S.W. .. 

S.W. by S, 

8.W. .. 

S.W. by W. 

W.S.'W. ... 

w. by S. 

180 

216 

199 

274 

242 

216 

181 

309 

1,368 

1,423 

1,402 

1,689 1 

1,525 i 

1,399 j 
1,344 

2,279 

I ‘ 1 

West ... 241 l.ujti 

w - h y ‘ N ’- MX 

W. N.W.... 12(1 HHn 

N.W. by W. 74 r,„7 

' N ' -VV ' — hi) 302 

X. W. by N. 2!) HI4 

N.N.W. ... 7 

N - hy W. U7 7m 


There were 158 calm hours during 1 the vear u 

numbers is represented by . S.E. wind, bloli.g'witt a iSjSS'5 33 Sj l “ We 
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APPENDIX XI. 


Madras Observatory— Wind, cloud and bright sunshine, 1914. 
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KOMIKAML AID MADRAS OESERYATORIES, 


I.— REPORT OF THE KODAIKANAL OBSERYATORT 
FOE THE YEAR 3915. 


Staff .— The staff of the observatory on December 81, 1915, was as follows:— 


Director 

A ssistaut Director . . . 
First Assistant 
Second Assistant 
Third Assistant 
Fourth Assistant 
Writer 

Photographic Assistant 


J. Eyershed, e.r.s. 

T. Royds, D.Sc. 

S. Sitarama Ayyar, b.a. 

G. Nagaraja Ayyar. 

A. A. Narayana Ayyar, b.a. 
S. Balasundaram Ayyar. 

L. N. Krishnaswami Ayyar. 
R. Krishna Ayyar. 


The Director-General of Observatories, Dr. Gilbert T. Walker, represented 
to Government the desirability of a second expedition to Kashmir with a larger 
and more complete instrumental equipment than had been taken in 1914. His 
efforts and the representations made by Professor H. H. Turner of Oxford 
University Observatory resulted in sanction being accorded to the proposal, and. 
a sum of Rs. 5,600 was granted to defray expenses. 

The Director accompanied by the First Assistant and the Photographic 
Assistant left Kodaikanal on July 6 for Kashmir and arrived at Srinagar on 
July 15. A preliminary account of the work of the expedition up to the end of the 
year is given in section 10. 

The Assistant Director returned from combined leave on May 30. 

The subordinate staff consists of a book-binder, an assistant book-binder a 
mechanic, five peons, a boy peon for the dark room and two lascars, ? 

2. Distribution of work — Until the departure of the Kashmir Expedition 
the distribution of work was as follows. The Director and the Assistant Director 
had charge of the two spectroheliographs and the large grating spectrograph. 
The First, Second and Third Assistants were in charge of the work with the 
Cooke equatorial (spectroscopic), the Lerebour and Secretan equatorial (visual 
and photographic) and the transit instrument. They had also to do the astrono- 
mical computing, the preparation of the observations for the press and the measure- 
ment of spectrum plates. The Third Assistant had charge of the seismometer and 
clock comparisons. The meteorological work was done by the Fourth Assistant and 
the Writer. The Fourth Assistant also assisted in the preparation of Tserva- 
tions for the press. The Writer was responsible for the accounts, correspondence 
and all office records. The Photographic Assistant had charge of the photographic 
developing, printing, etc. * 

When the Kashmir Expedition left in July the work had to be redistributed 
among the assistants remaining in Kodaikanal. The Assistant Director took 
charge of the spectroheliograpli and the large grating spectrograph. The Second 
and Third Assistants had the First Assistant’s duties divided between them The 
visual and photographic work with the Lerebour and Secretan equatorial was 
discontinued for the duration of the Kashmir Expedition. The Fourth Assistant 
took a portion of the Photographic Assistant’s work being relieved by the Writer 
of some of his meteorological duties. The staff at Kodaikanal have undertaken 
these extra duties with commendable loyalty. 

2 
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3. Buildings ancl grounds . — The buildings and grounds and fire .lines have been 

Decembfr 23 \ Sm&1J graSS / re ori g' matm g’ within the grounds occurred on 

.December 66, but no damage was done except one pine tree burnt 

are in ” r °° fillg ^ ^ ectrokeliogra P h buildi “g and the glazed verandah 

.. JrJ nst l uments '~ The Allowing are the principal instruments belonging to 
the observatory, or m use, at tlie present time : — ® 

Six-inch Cooke equatorial. 

aud^ecr^arx objec^glass ^has^bee^repla ced" by a ^Ooobe 

photography irhltiortrvLTi e woi 6and tke inStrmaent haSteen ada Pted for direct solar 

Spectrograph I -This with the 11 -inch polar siderostat has been dismounted and a „» 

SP6C ^pectrooTadf ji'° ^ ’^r J ° U p ault a l derosfcat Poolla is under construction. 

spectrograph LI— consisting of a collimator of 7 feet focus and earn am „f u f ,„* ( 

placed at an angle of 60° with the former. Plane gratings of 3* TnchesTr 5 \it Ts 
.•surface are used, and the slit is provided with various devices for fhf rH^t ruled . 

.-spectra from different sources, and for rotating ZsZlZl ° f 

Cpectro heliograph —with 18-incli siderostat and 12-inch Cooke photo-visual lens of 26 
focus, by the Camlmdge Scientific Instrument Company P 0± 20 feet 

An auxiliary spectroheliograph attached to the above, made in the Observatory workshop 

of Indfa mCL tl ' anSlt ma rUment and barrel chronograph, formerly the property o/the Survey 

Theodolite, 6-inclr — Oooke. 

Sextant. 

Evershed spectroscope with three prisms, for prominence and sunspot work, by Hiller 
Mean time clock, Kullberg 6326. 9 J ^ 

Do, Shelton. 

Mean time chronometer, Kullberg 6299. 

Sidereal chronometer, Kujlberg 6134. 

Tape chronograph, Fuess. 

Two micrometers for measuring spectrum photographs, Hilger. 

Hartmann photometer. 

Dividing engine, Cambridge Scientific Instrument Company, Limited. 

Milne horizontal pendulum seismograph. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

Complete set of meteorological instruments, including a .Richard thermograph and 
barograph and a nephoscope. ° r 

A high class screw cutting turning lathe, by Messrs. Cooke & Sons. 

Angstrom pyrheliometer. 

Ala concave mirror by Henry of Paris belonging to the Director is mounted in 

the spectroheliograph room for general spectrum work. 


from the Takhtasinghji Observatory at Poona 


The instruments received 
include the following : — 

Twenty-inch reflecting telescope, by Common. 

Six -inch Cooke photo-visual telescope with equatorial mounting. 

Two prisms of 6 inohes aperture for use with the above. 

Twelve-inch Cooke siderostat. 

Eight-inch horizontal telescope. 

Large grating spectroscope, by Hilger. 

An ultra-violet spectrograph, by Grnbb. 

Sidereal clock, Cooke. 

Mean time chronometer, IVodsham No. 3476. 

One micrometer for measuring spectrum photographs, Hilger. 

The Observatory is greatly indebted to His Highness the Nizam’s Government 
and to theDirector of the Nizamiah Observatory for the loan of the following 
lenses received in January : — ° 

by Cooked"™ 0 * 1 ^ nSj ’ a p3ns ’ a 7-inch lens, all by Grubb, and a 4-inch photovisual lens, 

A l ar § e spectroheliograph for photographing solar images up to 4-i inches 
diameter was partly constructed in the Observatory workshop and afterwards 
erected and completed at Srinagar, Kashmir. 
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OBSERVATIONS. 


( a ) Solar Physios. 

_ 5. The following table gives the number of observations made at Kodaikanal 
during each month of the year : — 


— 

►» 

u 

p 1 

0 
c3 

H 

a 

si 

JL, 

45 

CD 

Eq 

March. 

April. 

£ 

S3 j 

June. 

ha 

Augnsfc. 

September. 

October. 

November. J 

December. 

Total . 

A 

30 

28 

31 

30 

31 

25 

22 

30 

29 

31 

28 

23 

338 

B 

4 

11 

8 

4 

3 

1 

4 

0 

0 

2 

0 

0 

87 

0 

29 

25 

31 

30 

31 

19 

14 

21 

19 

26 

18 

21 

284 

D 

29 

28 

31 

27 

30 

18 

... 

... 

... 

... 

... 


163 

E 

30 

28 

31 

30 

31 

26 

20 

26 

25 

30 

25 

23 

325 


A = disc examined. B = spot spectrum observed. 0 = prominences photographed. 
D = photoheliograms taken. E = spectroheliograms taken. 


Although more observations than in normal years were made in October, the 
year on the whole was not more favourable than previous years. 

6. Photoheliograph . — Photographs were obtained at Kodaikanal on 168 days 
up to June 19. The photoheliograph was dismounted on that date, the photo- 
visual object glass and other optical parts being required for work in Kashmir. 

7. Spectroheliograph . — Monochromatic photographs of the sun’s disc in “ K ” 
light were taken. on 325 days and prominence plates on 284 days. The autocolli- 
mating spectroheliograph was in use with the Michelson grating throughout the 
year and photographs of Ha markings were obtained on 208 days. 

Duplicates of the disc photographs in “ K ” light have been sent to the. 
Cambridge Observatory for measurement. 

8. Orating Spectrograph . — An exceptionally fine series of spot spectra was 
obtained, using the new Anderson grating. In these the exposure times were 
reduced to from two to fifteen seconds only, and the limits of the penumbrae and 
other details are well shown. New and interesting features in the radial motion 
displacement are shown, and some of the plates give evidence of motion at right 
angles to the radial movement, perhaps indicating rotation of the spot. 

A series of fourth order solar spectra in the H and K region was secured for 
study of the change of wave-length of certain iron lines between the centre of the 
disc and the limb. A beautiful series of third order spectra in the green region, 
of limbs and centre of the disc, was secured for study of limb shifts and solar 
rotation shifts. A series of spectra of general sunlight with iron arc comparison 
was also photographed for the purpose of comparing the shifts obtained with 
those observed at the centre of the sun’s disc. This last is of importance in 
connection with a proposed research of the wave-lengths of the solar lines reflected 
from Venus when the planet receives light from a hemisphere of the sun turned 
90° or more from the earth. If the general shift of the solar lines all over the 
disc is due to a movement of recession from the earth, this shift would not be 
observed in the Venus spectrum, after allowing for the effect of the orbital motion 
of the planet, and there would be a difference of wave-length in the lines of 
ordinary day light and light derived from another face of the sun. If this differ- 
ence does not exist, the shift of the solar lines towards red must be ascribed to 
some cause other than motion in the line of sight. 

The measurement of the various series of spectra obtained has not been 
completed, owing to the pressure of work in connection with the Kashmir expedi- 
tion, except in the case of the fourth order H and K spectra, and the investigation 
of the change of wave-length in passing from the centre of the sun’s disc to the 
limb was being prepared for the press at the close of the year. 

2-a 
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The spectrograph has also been employed by the Assistant Director who has 
determined the displacements at the centre of the sun’s disc and at the limb of bho 
lines of nickel and titanium ; the results of this work will shortly be ready for 
the press. He has also continued experiments with the electric arc to elucidate 
the density effect : the result of these is to show that the displacements observed 
are not a pole effect, but that a source of light ■where the density is under hotter 
control than in the arc is necessary for the effective study of the phenomenon. 

9. 6-inch GooIcq ec[ua to 'rial and sjpcctToscopc. — This has been employed 
exclusively for spectrum observations, attention being concentrated on phenomena 
which cannot readily be photographed, such as metallic prominences, temporary 
eruptions, and displacements of the hydrogen lines both on the sun’s disc and at 
the limb. The position angles of a few definitely marked prominences are also 
determined for the purpose of checking the correctness of the angles measured on 
the photographs ; these depend on a fundamental angle computed from the hour 
angle of the sun at the time a photograph is taken, and errors which would 
otherwise pass unnoticed may arise in the computation or in the entry of the 
time. J 


10. Observations in Kashmir. The months of July, August and September 
were mainly occupied in erecting and adjusting the large spectroheliogranh, the 
aider ostat, and moving object-glasses. In addition a 6-inch Cooke ' equatorial 
telescope was erected, and a small grating 1 spectroscope was constructed for 
attachment to the equatorial for the observation of prominences. The ad j ustrnen t 
of the equatorial was completed, and spectroscopic observations wore begun, on 
August 8. I he speotroheliograph was practically completed early in September, 
the first photograph being taken on September 9. Prom this date until the 
end of the year, H or K spectroheliograms were taken on all clear days, viz., on 
20 days in September, 26 days in October, 29 days in November, and 18 days in 
December. The photographs in December were interrupted for many days by 
smoke from extensive forest fires, induced by the excessive drought. 

Tbe weather throughout the summer and the early autumn had' been exceed- 
ingly dry:. October had less than half the normal rainfall, and November and 
December were rainless, excepting a light fall of snow on December 15. These 
conditions are very abnormal in the valley, and resulted in great desiccation of 
the soil, grass and other vegetation being completely withered up. This parched 
condition of the valley and the surrounding hills, and the great heat developed 
by the sun on the ground, appear to have affected the seeing unfavourably Tho 
quality of the solar definition was however good during July August and Sen 
tember; m October and November the increasing drpiess and i the ' d'oereusi J 
altitude of the sun had a marked effect detrimental to the quality of tin* speetro^ 

obZX' a aftTr„l n0 T dt ? at inthe *“““ «*>>•*• ™ 

«S>Eofl9li w 10i Y eeSm S‘ 0ur experience during (ho nnring 

obtained L the day “ ^ D8Cember ’ lI « photograph, were 

cp§3=S'Sa£5 r S?i=.'t 

contrast in the line due to t Lli TV 1 ? 1 the , re Client 

at all hoars of the day/ During November ft* 3 S ^’ tbe definition was good 
good, although still superior to the nTO v ® conditions were somewhat/ less 

was much cloud, and the seeing was generaHWesJ 0 ? 1 ^^ 1 ' Ia ® ecember there 
first assistant, S. Sitarama Ayyar hadchar^f theef h th ^. m November. Tho 
to secure a very complete set of nrAmif °f tb ese observations, and he was able 
August 8 to December 13 only fouf TZ * draW1U f ’ ^ the four months 
December 13 observations were 7 interrupted miSSe , d ’ 0Wln f J° ol oud ; after 
the record for December, owing to his zeaf f, ? r V nd ^ clouds ^ et 

Ayyar’s work has been incorporated with observatlon - Sitarama 

for the half-year ending December 31. odaikanal prominence observations 
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Independent observations of the definition of an 8-inch solar image were 
made daily by Mrs. Evershed, from the date of arrival at Srinagar. Her report 
shows a general mean of 3| on a scale in which 5 represents no appreciable tremor 
in the 8-inch image. The definition during the first half of the period shows 
slightly better (3-4), and the last half slightly worse (3-1) than the mean. Also, 
in the earlier months the midday and afternoon seeing was slightly better thn.n 
the morning, but later the earlier hours were best. The uniformity of the seeing 
is the most remarkable feature : it was very rarely of the best quality, and never 
of the worst, and there was but little change at different hours of the dav: 

It should be mentioned that, in the photographic work Mr. Krishna Ayyar 
rendered excellent service throughout. In the long series of difficulties and 
disappointments incidental to the initial working of the spectroheliograph, 
Krishna Ayyar maintained a cheerful optimism. Only those who have had 
experience of this instrument can appreciate the disheartening nature of these 
difficulties. 


Summary of Sunspot and Prominence Observations. 


11. Sunspots . — The following table sho ws the monthly numbers of new groups 
observed at Kodaikanal, the mean daily numbers of spots visible and the distri- 
bution between the northern and southern hemispheres : — 


— 

January. 

pA 

U 

£ 

s 

JQ 

a) 

Eq 

A 

o 

c3 

5J 

April. 

6* 

S3 

June. 

Ha 

August. 

September. 

f 

October. 

u 

CD 

JC 

fl 

cu 

► 

jl 

December. ! 

| 

Year. 

Kow groups 

18 

18 

18 

18 

14 

18 

14 

17 

12 

17 

1 I 

19 

15 

198 

Daily number 

2*4 

3*3 

37 

31 

3-2 

30 

3*5 

3*1 

3*0 

3*2 

3*2 

3*1 

3-2 

North 

15 

10 

12 

7 

10 

8 

6 

10 

5 

13 

12 

6 

114 

South ... 

3 

8 

6 

11 

4 

10 

8 

7 

7 

4 

7 

9 

84. 

Equator 



... 


... 


l 

... 

... 

... 

••• 

... 

... 


• There is again a marked increase in spot activity compared with last year in 
accordance with the usual progress of a new spot cycle. The daily number of 
spots in each month has been fairly constant since January. ~ 

For the first time since 1906 there has been a preponderance of spots in the 
northern hemisphere. t 

12 . Prominences . — The increase in solar activity during 1916 is more marked 
in prominence areas than in sunspots. The mean areas obtained from the photo- 
graphs for 1915 and those of 1914 for comparison are given in the table below : 


Mean daily Profile areas of Prominences in square minutes of arc. 


— 

1914. 

1916. 

North 

1-50 

2-60 

South 

I'oO 

2-68 

Total 

l 

i ! 

3-10 

5-28 


There is only a slight preponderance in the southern hemisphere. The 
zone of greatest activity is again between latitudes 45° and 60°. 

Metallic prominences have also been more frequently observed than in 1914 
forty-five were recorded as against seventeen last year. 

3 
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There lias also been an increase, on the -whole, in the number of displacements 
in prominences at the limb though fewer than would have been expected were 
seen in the second half of the year. 

o 

13. Solar Radiation . — Observations with the Angstrom pyrheliometer were 
made near noon when the meteorological conditions were favourable. 


( b ) 0 th BE OBSERVATIONS. 


14. Time . — The error of the standard clock is usually determined by reference 
to the 16-hour signal from the Madras Observatory. This is rendered possible by 
the courtesy of the Telegraph Department which permits the Madras wire to be 
joined through to this observatory. The signal is received with accuracy on most 
days and all failures are at once reported to the officer in charge of the Trichino- 
poly division. 

16. Meteorology . — Eye observations are made at 8 h , I0 h , and 16 1 ' local moan 
time as in former years. The Richard thermograph (wet and dry bulb) and 
barograph, the Beckley anemograph and the sunshine recorder also 'continue in 
use. The hourly readings from the barograms, thermograms, and sunshine records 
are now tabulated at the Calcutta Meteorological Office and .the auomograms at 
the Madras Observatory which also prepares the 8’ 1 registers from readings taken 
here. The preparation of the 10 h and 16 h registers is done in the Calcutta 
MeteorologicalOffi.ee. The wind velocity and direction are observed at 8 h , I() h 
and 16 h as usual from the Robinson anemometer and a wind vane. 

Cloud observations with the nephoscope have been made three times a day 
and the results transmitted monthly to the Agra Aerological Observatory. 

Pressure . — The average pressure for the year was in excess of the normal by 
0-012 inch. The mean monthly pressure was in excess in all the months except, in 
September, October, and November. The greatest excess was in March by 0-049 
inch and the greatest defect was in November by 0-020 inch. 


Temperature. The monthly mean temperature as well as the mean maximum 
was above normal in all the months. The annual mean temperature was in excess 
by 3°-0 and the annual mean maximum by 2°-0. The monthly mean minimum 
temperature was also m excess in all the months except in April and in December, 
lhe greatest deviation was an excess of 2°-8 over normal in November The mean 
sun maximum was in excess throughout the year. 

Humddy .— The annual mean humidity was in defect of the normal by only 

3 flS p If 6 gre£ “f? an excess of 6 per cent it. November 

and a detect or 10 per cent in May. 

tbe numW raiB , fall *° r 4 e J^r was 5'65 inches below normal ami 

vT. f ° f . I waa le f Tbe month of October which normally 

North-Easi’ Mo JZ ™ " ‘ ™ **** °™ g t0 ^ °< u£ 

Wind .— The wind velocity was in defect throughout the year and the *iv«m«r» 
dady velocity was less than the normal by 63 miles. The mein wind tl rec icm lbr 
the year differed from the normal by two points to the west mostlv ufto Dm 
south by west wind prevailing in October. ’ } UU t0 the 

. T ™nsparencij of the atmosphere — Tbe transparency of the lower atm« 
Srf: 1918 or 6 1st CSCr 

-against 93 days in 1913 and 95 days in 1914. 16 Nl!giris wero Vlslbl ° as 

vloud and Sufi%h%nc . — The mean am mint n-P ,-j nQT , t 


, 16 * Seismology. Seventy- two earthqual 
Append^x n i d ^ Um5 aS agaiust sixt ^ last year. 


were recorded on the Milne hori- 
Details of the recoi‘ds are given in 


17. Library. One hundred and thirty volumes were hound during the year. 
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18. Publications. — Four Bulletins, with the following titles were published 
during the year : — 

No. XLV. — Summary of prominence observations for the second half of 1914, by 
J. Bvershed, r.R.s. 

No. XLYI. — The displacements of the enhanced lines of iron at the Centre of the 
Sun’s Disc, by J. Evershed, f.r.s,, and A. A. Narayana Ayyar, b.a. 

No. XLYII. — Summary of prominence observations for the first half of 1915. by 
T. Koyds,D.Sc. J 

XL "VlII, — Anomalous dispersion in the Sun, by T. Royds, D.Sc. 

The following contribution was made in addition to the above : — 

“ Note on the atmospheric conditions required for astronomical observations,” by J. 
Evershed, r.xt.s. Publications of the Astronomical Society of the Pacific, Yolume 27, pasre 
179, 3915. 

19. General. — The Director-General of Observatories inspected the Kodaika- 
nal Observatory in January. 

The Observatoby, Kodai banal, J. EVERSHED, 

28th January 1916. Director, JTodailcanal and Madras Observatories » 


S-A 
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II. — REPORT OP THE MADRAS OBSERYATORY FOR THE 

YEAR 1915. 


Staff. The staff at the Observatory on December 31, 1915, was as follows : 

Deputy Director R. LI. Jones. 

Computer 8. Solomon Pillai. 

First Assistant C. Chengalvaraya Mudaliyar 

Second Assistant E. Ramanujam Pillai. 7 

from 8a SSf whT ^ ***^ D i“ »*?••• leaT8 *» months 

whMl Mr - R *• CbidU ™ 

2 Time Service.— X o change was made during the year. The time <mn at 

Port St. George failed on 22 occasions out of 730, ofivina a nereenta.™ J 5 * 
of 97. I he semaphore at the Port Office failed on five occasions. On two of 'these 
days it was correctly dropped at 2 p.m. It was dropped correctly at 1 p m on all 
other days None of the failures were due to faults at the Observatory The 
4 p.m roll ot signals was sent and received at the Central Telegraph Office for 
distribution over India, correctly on every day, ^ ? 

3 Meteorological Obsmmtimt .— Meteorological observations were carried on 
as m former years and the registers arc kept posted m, to date. Extra obserC 

70 occasions^ C ° n *** m *"“* purpM « and «<*"»•* •«* to Calcutta on 

4. Binldintjx. Repairs to the office and quarters wore carried out durinw the 
year. Ilia construction of the subsoil drain round the observatory sanctioned in 
the previous year was commenced towards the end of the year and is Mari “ 
completion The construction was undertaken too late in the year for us to so! 

rJL w J l to : the large -*— • “ *-> which hhcV:: 

“ aliSt ° f the “ Str “ teatU - Observa- 

(a) Astronomical . 

Eight-inch Equatorial Telescope-Troughton & Simms. 

Sidereal clock— liaswall. 

Do. Dent, No. 1408. 

Do. S. RieHer, No. 61. 

Moan lime clock — J. hi. Agar Baugh, No. 105. 

. r .,. IJo - . . with galvanometer— Shepherd & Sons. 

Mei'idi an circle- XVou^hton <& Simms. 

Portable transit instrument— Dolland.' 

Portable telescope with stand. 

Tape chronograph— R. Puess. 

Relay for use with the Chronograph — Siemens. 

(b) Meteorological. 

Richard's Barograph— No, 10, L. Casella 
Do Thermograph-No. 29637, L. Casella. 

Beckley s Anemograph— Adi e. 

Sunshine Recorder— No. 149, L. Casella. 

Nephoscope — Mons Jules Daboseq & Ph Pellin 
Barometer, Fortin's— No. 1771, L. Casella. 

o. do. No. 725, L. Casella (spare). 

Do. do. No. 1420, L. Casella (spare). 
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Dry "bulb thermometer — No. 94221, L. Casella. 

Do. do. No. 88087, Negretti and Zambra (spare). 

*Wet do. No. 94219, L. Casella. 

Do. do. No. 38037, Negretti and Zambra (spare). 

Dry Maximum thermometer— No. 8581, Negretti and Zambra. 

Dry Minimum thermometer — No. 69017, L. Casella. 

Wet do. No. 91753, Negretti and Zambra* 

Sun Maximum thermometer — No. 127618, Negretti and Zambra. 

Grass Minimum thermometer — No. 3377, Negretti and Zambra. 

Bain-gauge (8" diameter) -No. 1042, Negretti and Zambra. 

Measure glass for above. 

Bain-gauge (5* diameter) . 

Measure glass for above. 

Stop watch — No. A-3. 

The cord of the Mean Time Clock by Agar Baugh was renewed and Chrono- 
meter by V. Kullberg No. 5394 was cleaned. The gun-firing apparatus at the 
Fort was repaired during the year. 

The leyel of the transit instrument went through a series of large changes 
very similar to those observed in the previous five years. The recovery during 
the rains was nob complete, so that some permanent alteration in level is left at 
the end of the year. 

6. 'Weather Summary. — The following is a summary of the meteorological 
conditions at Madras during 1915 : — 

Pressure. — Except in January, March, July and December when there was an 
excess, pressure was below normal throughout the year ; the greatest excess was 
0'052 inch in March and the greatest defect was 0 - 073 inch in November. The 
highest pressure recorded was 30T40 inches on January 18 and the lowest 29*498 
inches on May 9. 

Temperature. — The mean temperature of the air was above normal throughout 
the year. The maximum temperature in shade was normal in June, below 
normal in January, July and September, and above in the other months. The 
minimum in the shade and solar heat in vacuo were above normal throughout the 
year. The highest shade temperature recorded was 107°-3 F. on May 12, 20, 21 
and 23, and the lowest 63°*8 F. on December 5. The highest sun maximum was 
165°-7 F. on August 23 and the lowest on grass was 60°*5 F. on December 5. 

Humidity. — The percentage of humidity was normal in October, below normal 
in May and December and above in the remaining months. 

Wind. — The wind velocity was in defect in all other months except in 
January, when it was almost normal. This is largely' due to change of exposure 
■as explained in previous reports. The highest velocity was 314 miles on Novem- 
ber 21. The wind direction was normal or nearly normal in all months except in 
•June, September, October and November, the most noticeable deviation being 8 
points south in October owing to the late arrival of the North-East Monsoon. 

Cloud. — The percentage of cloud was normal in November, above normal in 
-Januaiy and February, and below in the remaining months. 

Sunshine. — Except in January, February and November when there was defect, 
•the percentage of bright sunshine was in excess over the normal throughout the 
year. The total number of hours of sunshine during the year was 2414'9. 

Rainfall. — The rainfall in the year was above normal in January, July, 
September and November, nearly normal from February to April and below 
normal during the other months. The greatest excess was 8‘72 inches in January 
■and the greatest defect 8*36 inches in October. The total fall for the year was 
56’61 inches on 92 days against an average of 49'02 inches. The most noticeable 
rainfall was 9*61 inches in January. Most of this rain fell during the 14th and 
15th of the month and was due to a depression which formed in the south-west 
of the Bay during the 13th and 14th. This fall of 9 - 61 inches is the highest ever 
recorded in January at Madras since 1813. The monsoon rainfall from October 15 
to the end of the year was 21/60 inches against an average of 26'00 inches. The 
greatest fall on any day was 6*69 inches on January 15. 

The Observatory, Madras, R. Ll. Jones, 

22 nd January 1 916. Deputy Director. 

4 
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appendix I. 


STATION— KOI) AIK ANAL OBSERVATORY. 


SEISMIC RECORDS. 


4> « 10° 13' 50" A = 77° 28' 00" h = 


January 

February 

March. 

April 

May 

June 


3.343 metres. Subsoil — Rook. 

Apparatus — Milne’s Horizontal Pendulum Seismograph. 


115. 

T 0 

r 

1915. 


T a 

r 

T/ 

... 

15-6 

3*4 

July 


18*6 

2*4 

... 

181 

2*7 

August. 


18-7 

2*5 

... 

18-0 

2 5 

September ... 


18*9 

2*4 


j7'9 

2*5 

October 

... 

18 6 

2*5 


18-0 

2*5 

November ... 


18*1 

2 6 


18-8 

2-6 

December ... 

... 

17*9 

2*4 


No. 


Date. 


Phase. ; 

i 


Time 

G.M.T. 


Period. 

(Soo.) 


Amplitude («). 


An. 


Ae. 


Az. 


Distance 

(Km.) 


Remarks. 


6 

7 

8 
9 

10 

11 

12 


18 

14 

15 

16 

17 

18 


193 5. 

January* 4 
4 

4 

5 

5 — g 

8 

10 

11 

17 

February 21 
21 

25 


28 


March 


8 

10 

12 

17 

18 


eP 

F 

eP 

F 

eP 

F 

eP 

eli 

M 

F 

eP 

iL 

M 

F 

eP 

F 

eP 

F 

eP 

F 

eP 

F 

eP 

F 

P 

iL 

M 

F 

eP 


eL 

M 

F 

eP 

iL 

M 

F 

eP 

F 

eP 

F 

eP 

eL 

M 

F 

iP 

F 

eP 


0 

0 

0 

0 

0 

0 

14 

14 

15 
15 
23 
23 

0 

0 

9 

10 

1 

1 

9 

9 

4 

4 

5 
5 

15 

15 

15 

20 


21 

21 

22 

19 

19 

20 
16 
16 

1 

1 

15 

15 

15 

16 
19 
19 

2 


07 
13 
16 
21 

30 

34 
48 

55 
04 

56 

35 
41 
00 

50 
56 
13 
09 
15 
04 

08 
01 
04 
45 

51 

07 

07 

27 

58 


31 
36 
55 

14 

32 
38 
09 
23 
16 
27 
03 
07 
16 
05 
02 
13 
03 


a. 

12 

24 

00 

42 

30 

42 

00 

36 

54 

24 

54 

18 

18 

30 

42 

06 

12 

42 

36 

00 

48 

54 

48, 

42 

06 

36 

12 

42 


30 

54 

06 

54 

18 

12 

42 

36 

24 

12 

12 

06 

48 

48 

54 

00 

00 


50 

ioo 

.7, i 


7o 


40 


200 


100 


Widening of line. 
Widening of line. 
Widening of line. 


Widening of line. 
Widening of line. 
Widening of line- 
Widening of line. 
Widening of line. 


L.W not very 
different in inten- 
sity f^om P.Ts. 


Widening of line.. 
Widening of line. 


Widening of line. 

Hour mark broad. 
Probably a W.L. 
superposed on it. 


* The instrument was not working satisfactorily during the month. From January 13th to February 5th it was* 
under repairs and during this period record was obtained only on January 17fch. 
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Kodaikanal Observatory Seismic Records — cont. 


Amplitude (u). 

Time Period Distance 

G.M.T. (Sec.). A 

An. Ae. Az. (Km.). 


Remarks. 


1915. 

19 MAroh 18 


52 April 


•30 May- 


21 14 12 

21 22 48 

21 38 48 

5 26 06 

5 28 42 

9 30 OOP 

9 33 06 I 


9 

' 36 

: 43 

9 

52 

5 J 

13 

48 

06 

13 

51 

24 

13 

57 

06 

14 

28 

32 

21 

20 

30 

21 

24 

36 

21 

28 

42 

22 

25 

06 

16 

*06 

00 

14 

07 

30 

14 

19 

36 

9 

48 

36 

9 

51 

12 

19 

01 

00 

19 

03 

36 

19 

07 

08 

19 

39 

12 

16 

09 

30 

L6 

16 

24 

3 

33 

42 

3 

36 

48 

3 

39 

36 

4 

03 

36 

2 

04 

54 

2 

o\ 

48 

2 

07 

18 

2 

IS 

12 

5 

11 

54 

5 

21 

36 

0 

44 

48 

B 

48 

06 

5 

53 

00 

5 

58 

06 

6 

02 

30 

10 

03 

54 

4 

44 

36 

4 

46 

06 

4 

47 

54 

5 

04 

18 

3 

41 

18 

4 

02 

12 

4 

04 

00 

5 

39 

36 

22 

27 

24 

22 

29 

oo 

11 

27 

24 

11 

48 


11 

60 

36 

12 

07 

36 

15 

25 

36 

15 

27 

54 

16 

28 

30 

15 

46 

12 

14 

00 

06 

14 

08 

54 

14 

13 

18 

14 

33 

12 

11 

0L 

00 

31 

10 

48 

11 

27 

24 

12 

19 

32 

7 

27 

42 

1 

48 

36 


I Widening of line. 

p .Ts. merged in 
hour mark. 


No P.Ts. 


Widening of line. 


Widening of line. 


Widening of line. 


Widening of line, 
Hoar mark super- 
posed, 



Kodaikanal Observatory Seismic Records — cont< 


Wo. 

Date. 

Phase. 

Time 

G.M.T. 

Period 

(Sec.). 

Amplitude (u) 

Distance 

A 

(Km.). 

An. 

Ae. 

Az. 


1915. 


II. 

M. 

s. 






39 

May 19 ... 

eP 

5 

16 

36 








P 

5 

20 

36 






40 

21 ... 

eP 

3 

38 

12 








eL 

3 

43 

18 








M 

3 

48 

00 



ico 





F 

4 

21 

18 






41 

June 1 

eP 

15 

17 

00 








e,L 

15 

29 

12 








M 

15 

32 

30 



80 





■ P 

16 

20 

00 






42 

6 — 7 ... 

iP 

21 

48 

54 





... 



iL 

21 

59 

06 








M 

22 

53 

12 



340 





P 

0 

13 

54 






43 

July 31 ... 

«P 

1 

42 

54 








iL 

2 

12 

36 








M 

2 

19 

48 



340 





P 

5 

09 

06 






44 

August 3 ... 

eP 

13 

'J4i 

30 








iL 

13 

22 

00 

v , , . 

... 






M 

13 

33 

06 

... 


60 





F 

14 

41 

36 

... 





45 

6 ... 

«P 

13 

32 

54 

... 







eL 

13 

57 

42 








M 

13 

68 

42 



50 





P 

14 

46 

43 






46 

11 ... 

eP 

9 

37 

12 








oL 

9 

44 

54 








M 

9 

48 

30 



40 





F 

10 

04 

30 






4>7 

12 ... 

©P 

7 

47 

24 








iL 

7 

58 

54 








M 

8 

03 

42 



140 





P 

8 

33 

06 






48 

12 ... 

iP 

9 

22 

48 

... 







iL 

9 

23 

06 








M 

9 

26 

42 



320 





F 

9 

58 

06 






49 

12 ... 

eP 

13 

50 

00 








eL 1 

13 

53 

36 








M 

33 

54 

54 



50 





F 

34 

12 

00 






50 

13 ... 

P 











<vL 

22 

23 

48 








M 

22 

24 

48 



6 





F 

22 

30 

00 






■51 

16 ... 

eP 

1 

22 

18 








F 

2 

19 

00 






52 

19 ... 

eP 

0 

52 

30 








F 

1 

14 

54 






53 

31 ... 

eP 

20 

50 

48 








eL 

21 

05 

36 : 








M 

21 

10 

30 



(30 





F 

21 

39 

42 






54 

September 1 ... 

iP 

1 

10 

00 








iL 

1 

10 

06 








M 

1 

32 

00 



290 





F 

1 

37 

12 






■ 55 

1 ... 

eP 

2 

05 

54 








iL 

2 

06 

24 








M 

2 

07 

24 



100 





F 

2 

16 

36 






56 

6 ... 

eP 

18 

02 

00 





... 



P 

18 

50 

42 






■57 

7 ... 

eP 

1 

41 

00 








iL 

2 

03 

48 








M 

2 

56 

00 



520 





F 

3 

36 

00 






■58 

12 ... 

eP 

0 

09 

30 








eL 

0 

16 

42 








M 

0 

17 

18 



40 





F 

0 

33 

06 






59 

12 ... 

eP 

21 

42 

48 








F 

22 

15 

36 




... 


60 

September 23 ... 

eP 

8 

29 

00 






, 


F 

S 

49 

24 


i 

... 




Remarks. 


Widening of line 


Air tremors due to 
high wind were 
frequent during 
2nd half of June. 


Widening of line. 
Widening of lino. 


Widening of line. 


Widening of line. 
Widening of line. 
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Kodaikanal Observatory Seismic Records — cont. 





1 

■ 



I Amplitude ( u ) 


— — 

No 

Date, 

Phase. 

I 


Time 


Period 



i 

Distance 




1 

Gr.M.T. 


(Sec.). 

An. 

Am. 

h" 

, A 

(Km.). 

Remarks, 


1915. 


H. 

M. 

8. 



' 

1 


61 

October . 3 

eP 

7 

24 

00 









iL 

7 

57 

30 



... 






M 

8 

15 

48 



350 




62 


•F 

9 

48 

48 






5 ... 

eP 

14 

08 

06 






Widening of line. 

63 

11 ... 

F 

14 

58 

30 




... 


eP 

20 

52 

48 



* * 




64 

November 1 ... 

F 

eP 

21 

7 

48 

35 

18 

06 

... 



... 


Widening of line. 



iL 

7 

55 

36 







65 

18 ... 

M 

F 

8 

10 

08 

55 

54 

24 



290 




eP 

4 

21 

30 









gL 

4 

41 

18 









M 

4 

45 

54 



60 


.. 


66 

18 ... 

F 

eP 

5 

20 

1.7 

34 

12 

06? 









eL 

20 

40 

30 









M 

20 

45 

24 



Kn 




67 


F 

21 

06 

00 



ou 




20 ... 

eP 

15 

53 

36 









eL 

15 

55 

54 




... 





M 

15 

59 

30 








21 ... 

F 

16 

13 

36 







68 

eP 

1 

19 

12 









eL 

1 

35 

36 




... | 





M 

1 

39 

42 



190 

... 



69 

December 3 ... 

F 

eP 

2 

2 

39 

45 

42 

06 



... i 





iL 

2 

49 

30 







70 

17 ... 

M 

F 

eP 

2 

3 

7 

54 

27 

16 

06 

24 

36 



190 






iL 

7 

22 

00 









M 

7 

25 

54 



fin 




71 

18 ... 

P 

eP 

7 

19 

52 

13 

42 

24 



uu 




72 

19 ... 

F 

eP 

19 

20 

23 

21 

48 

18 




... 


Widening of line, 



* iL 

20 

24 

48 





... 




JK 

F 

20 

20 

27 

55 

12 

12 



no 

1 
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Kodaikanal mean hourly wind velocity for the year 1915. 
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Annual 
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APPENDIX IY. 


Kodaiiianal mean hourly bright sunshine for the year 1915. 



6-7, 

7-8 

8-9 

9-10 

X0-.11 

11-3 2 

12-13 

13-14 

14-15 

i 

IS- 16 | 

16-17 

17-18 

January 




0*26 

0’72 

0*83 

0*88 

0-82 

0*80 

0'76 

0-78 

0*72 

0*66 

0*51 

0*09 

February 



... 

*38 

•79 

•83 

•83 

*90 

*86 

•93 

*86 

‘74 

•69 

. 

*51 

*21 

March 



... 

•57 

•89 

•92 

•96 

•98 

*94 

•85 

•77 

•71 

*60 

39 

*25 

April 



... 

*54 

*91 

•97 

•96 

•98 

•99 

•91 

*82 

*70 

*63 

•55 

*27 

May 



... 

•57 

•92 

•94 

•98 

•93 

*91 

*86 

•77 

•67 

•60 

*52 

*34 

June 



... 

*25 

•53 

■62 

•61 

•66 

■67 

•52 

•41 

*41 

•33 

•20 

*04 

July 



«* 

*17 

•46 

*51 

*51 

•45 

‘28 

'31 

•21 

•25 

*19 

*12 

*06 

August ... 

... 


... 

•17 

•47 

•59 

•67 

•61 

*53 

i 

•30 

•25 

• 21 , 

*27 

*19 

*06 

September 

** • 


... 

•16 

•38 

•60 

•69 

•09 

•62 

*57 

•48 

•36 

•27 

•23 

*09 

Ootober 



... 

•30 

*76 

•85 

*85 

*73 

•70 

•00 

•54 

•49 

*38 

•24 

*12 

November 

... 


... 

*08 

•33 

•48 

•62 

•52 

•49 

•36 

*33 

•33 

*17 

•09 

•02 

December 



... 

*22 

•65 

•65 

•69 

•74 

*76 

*72 

*68 

•66 

*59 

*51 

*08 

— 


Mean 

... | 

o-sx 

0'66 

073 

0-77 

0-75 

0*71 

0-64 

0-58 

0*52 

0*45 

0*34 

014 


APPENDIX V. 


Number of days in each month on which the Nilgiris were visible in 1915. 


Month. 

Very clear. 

Visible. 

Just visible. 

Tops only 
visible. 

Total. 

January 

* * i 

5 

10 

2 

1 

18 

February ... 


... 

4 

3 

1 

8 

March 


... 

2 

8 

1 

11 

April 


1 

3 

2 

... 

6 

May 


1 

1 

4 

... 

6 

Juno 

* 9 * 

3 8 

2 

3 

... 

8 

July 


6 

7 

... 

... 

13 

August ... 

... 

... 

1 

6 


7 

September 


6 

4 

4 

... 

14 

October 

... 

1 

15 

2 

1 

19 

November 


1 

1 

2 


, 4 

December 


... 

15 



15 

Total 

... 

24 

65 

’ 

36 

4 

129 



Madras Observatory — Abnormals from monthly means for the year 1915, 
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4- means above normal j — means below normal. 
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APPENDIX VII 


Abstract of the Mean Meteorological Condition of Madras in the year 1915 
compared with the average of past years. 


Mean values of 

1915. 

Difference from 

Average. 

Reduced atmospherio pressure ... 



29-855 

0*009 below, 

29-864 

Temperature of air ... 


*•1 

82-7 

1*6 above. 

81*1 

Do. of evaporation 



76 6 

a-i 

74-5 

Percentage of humidity 



75 

3 

72 

Greatest solar heat in vacuo 



im 

9-0 

189-7 

Maximum in shada ... ... 



91*6 

0-8 

90*8 

Minimum in. shade ... 



76-2 

1-5 

74*7 

Do. on grass ... 



74 *4 

’ 2-5 

j 71*9 

Rainfall in inches since J an nary 1st on 92 days 



56*61. 

7-53 

49*02 

•General direction of wind .. ... 



S.E. 

Sanaa as 

S.E. 

Daily velocity in miles 



148 

23 below 

171 

Percentage of cloudy sky 



n 

6 

49 

Do, of bright Sunshine ... 

... 

... 

55*4 

3*0 „ 

38*4 


Duration and Quantity of tho Wind from different Points. 


From . 

i 

Hours. 

Milos. 

From 

Hours. 

Miles. 

From 

Hours. 

Miles. 

From 

Hours. 

Miles. 

North 

188 

1,149 

East 

256 

1,223 

South 

206 

1,336 

West ... 

194 

1,325 

N, by E. ... 

270 

1,512 

E. by S. 

332 

1,582 

S. by W. 

230 

1,513 

W. by N. 

166 

1,190 

N.N.E. 

371 

2,271 

E.S.E. ... 

266 

1,382 

3.8,?. ... 

272 

1,723 

W.NT.W. 

115 

798 

N,E. by N..., 

499 

3,599 

S.E. by E. 

480 i 

2,408 

S.W. by S. 

257 

1,752 

N.W. by W. 

60 

398 

N.E. 

258 

1,869 

S.E. 

496 

2,928 

S.W. ... 

225 

1,476 

N.W. ... 

50 

196 

N.E. by E..., 

225 

1,399 

S.E. by S. 

935 ’ 

6,719 

S.W. by W. 

199 

1,372 

N.W. by N. 

76 

372 

E.N.E, 

173 

929 

S.S.E. ... 

574 

4,298 

w.s.w. ... 

238 

| 1,547 

N.N.W. ... 

83 

441 

E.byN. ... 

' 290 

1,476 

S. by E. 

254 

1,742 

W. by S, 

253 

1,823 

N. by W. 

96 j 

528 


There were 178 calm hours daring the year. The resultant corresponding to the above 
numbers is represented by a S.E. by S.wind, blowing with a uniform daily velocity of 43 miles. 



Madras Observatory — Number of hours of wind from each point in the year 1915 . 
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APPENDIX XI. 


Madras Observatory — Wind, cloud and bright sunshine, 1915. 
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APPENDIX XII. 

Mean Monthly and Annual Meteorological Results at the Madras Observatory in 1915. 
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IODAIIAML AND MADEAS OBSEEVATOEIES. 


I.— REPORT OF THE KODAIKANAL OBSERVATORY 
FOR THE YEAR 1916. 


Staff . — The staff of the Observatory on December 31, 1916, was as follows ; — 

Director ... ... ... ... ... J. Everslied, f.r.s. 

Assiataufc Director T. Royds, D.So. 

First Assistant S. Sitarama Ayyar, b.a. 

Second Assistant ... ... ... ... Gf. Ragaraja Ayyar. 

Third Assistant A. A. Narayana Ayyar, b.a. 

Fourth Assistant. ... ... ... ... S. Balasundaram Ayyar. 

Writer ... ... ... ... ... L. N. Erislmaswami Ayyar. 

Photographic Assistant ... ... ... R. Krishna Ayyar. 

Magnetic section — 

Magnetic Observer ... ... .. ... 8. S. Ramaawami Ayyaugar, b.a. 

Magnetic Recorder S. S. Ranga Acharya. 

The Director was on special duty in Kashmir until November 23. The 
Assistant Director was granted a month’s privilege leave from December 4, 1916. 
The First Assistant was on privilege leave from April 26 to May 20, the Second 
Assistant from December 6, 1915 to January 15, 1916, the Writer from May 15 to 
June 15, and the Photographic Assistant from June 13 to August 13. The Book- 
binder retired on September 10 after a service of 15 years in this observatory. 

The Magnetic Observatory which was working under the Survey of India 
Department since 1904 was transferred to the Meteorological Department on 
August 1, 1916. 

The First Assistant and Photographic Assistant returned from special duty in 
Kashmir on March 28. 

The subordinate staff consists of a book-binder, an assistant book-binder, a 
mechanic, six peons (including the peon of the Magnetic Observatory recently 
transferred from the Survey of India to the Meteorological Department), a boy 
peon for the dark room and two lascars. 

2. Distribution of ivorh . — The special distribution of work arranged in the 
latter half of last year continued till the end of March 1916. The Assistant Direc- 
tor had charge of the two spectroheliographs and of the grating spectrograph 
until December when the Director took charge of these instruments. The First, 
Second and Third Assistants were in charge of the work with the Cooke and the 
Lerebour and Secretan equatorials and also of all astronomical computing, the 
preparation of the observations for the press and the measurement of spectrum 
plates. The Third Assistant had charge of the seismometer and clock compari- 
sons, and the meteorological work was done by the Fourth Assistant and the 
Writer. The Writer was responsible for the accounts, correspondence and all office 
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records. The Photographic Assistant had charge of the photographic developing, 
printing, etc. 

3. Buildings and grounds. — The buildings and grounds and fire lines have been 
kept in good order. The lathe room was re-roofed during the year. 

4. Instruments. — The following are the principal instruments belonging to the 
Observatory, or in use, at the present time : — 

Six-inch Oooke equatorial. 

Six-inch Lerebour and Secretan equatorial remounted by Grubb, with a five-inch Grubb 
portrait lens attached. The Lerebour and Secretan object glass has been replaced by 
a Oooke photo-visual lens of the same aperture and the instrument has been adapted 
for direct solar photography in addition to visual work. 

Spectrograph I. — This with the 11-inch polar siderostat has been dismounted. 
Spectrograph II — consisting of a collimator of 7 feet focus and camera of 14 feet focus 
placed at an angle of 60° with the former* Plane gratings of inches or 5 inches 
ruled surface are used, and the slit is provided with various devices for the direct 
comparison of spectra from different sources, and for rotating the solar image. 
Spectroheliograph — with 18-inch siderostat and 12-inch Oooke photo-visuallens of 20 feet 
focus, by the Cambridge Scientific Instrument Company. 

An auxiliary spectroheliograph attached to the above, made in the observatory workshop. 
Six-inch transit instrument and barrel chronograph, formerly the property of the Survey 
of India. 

Theodolite, 6-inch — Cooke. 

Sextant. 

Evershed spectroscope with three prisms, for prominence and sunspot work, by Hilger. 
Mean time clock, Kullberg 6326. 

Do. Shelton. 

Mean time chronometer, Kullberg 6299. 

Sidereal chronometer, Kullberg 6134. 

Tape chronograph, Fuess. 

Two micrometers for measuring spectrum photographs, Hilger. 

Hartmann photometer. 

Dividing engine, Cambridge Scientific Instrument Company, Limited. 

Milne horizontal pendulum seismograph. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

Complete set of meteorological instruments, including a Richard thermograph and 
barograph and a nephosoope. 

A high class screw cutting turning lathe, by Messrs. Cooke & Sons. 

Angstrom pyrheliometer. 

An 18-inch concave mirror by Henry of Paris belonging to the Director is mounted in 
the spectroheliograph room for general spectrum work. 

The instruments received from the Takktasinghji Observatory at Poona 
include the following : — 

Twenty-inch reflecting telescope, by Common. 

Six-inch Cooke photo-visual telescope with equatorial mounting. 

Two prisms of 6 inohes aperture for use with the above. 

Twelve-inch Cooke siderostat. 

Bight-inch horizontal telescope. 

Large grating spectroscope, by Hilger. 

A a ultra-violet spectrograph, by Grubb. 

Sidereal clock, Cooke. 

Mean time chronometer, Erodsham No. 3176. 

One micrometer for measuring spectrum photographs, Hilger. 

The Observatory is greatly indebted to His Highness the Nizam’s Government 
and to the Director of the Nizamiah Observatory for the loan of the following 
lenses received in January 1915 : — 

A 15-inch lens, a 12-inch lens, a 7-inch lens, all by Grubb, and a 4-inch photo-visual 
lens by Oooke. 4 

The large spectroheliograph for photographing solar images up to 4-| inches 
diameter erected at Srinagar in 1915 was dismantled in October and the optical 
parts returned to Kodaikanal. 
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OBSERVATIONS. 
(a) Solar Physics. 


5. Summary of solar observations . — The following table gives the number of 
observations made at Kodaikanal during each month of the year : — 


— 

January. 

February. 

March 

April. 

| 

a 

a 

o 

§ 

l“5 

July. 

August. 

September. 

October. 

November. 

December. 

Total. 

A 

31 

28 

31 

30 

30 

24 

30 

30 ] 

! 

26 , 

26 

28 

28 

342 

B 

3 

2 

3 

2 

6 


X 



... 

1 

3 

21 

0 

■ 31 

27 

31 

28 

29 

18 

26 

26 

23 

23 

26 

27 

315 

D 

... 


... 


.. 

... 

... 

... 



- 



E 

31 

27 

31 

29 

29 

20 

28 

23 

25 

26 

28 

27 

329 


A — spots arid faculae observed. B = spot Bfcctrum observed. 0 = visual spectroscopic observations made. 
D = pbotoheliograiDB talcen. E c=* spectrobeliograma taken. 


The year was rather more favourable than usual for spectroscopic obser- 
vations and prominence records. 

At Srinagar 725 Spectroheliograms were obtained on 223 days from January 
1st to October 25th, when the instruments were dismantled. The conditions 
here were extremely favourable from the beginning of May to the end of October. 
(See section 11). 

6. Photoheliograph . — This was dismantled in 1915 for work in Kashmir and 
no direct solar photographs were obtained at Kodaikanal in 1 916. The series of 
daily photographs on a scale of 8 inches to the sun’s diameter will be resumed in 
1917. At Srinagar 8-incli photographs were obtained on 72 days between January 
1 and May 5. After that date the instrument was modified to give a much larger 
scale, and during the succeeding months special regions of the sun’s disc includ- 
ing sunspots were photographed on a scale of 15 inches to the sun’s diameter. 
These plates were obtained on 47 days. 

7. Cambridge spectrohelio graph . — Very satisfactory photographs were obtain- 
ed with this instrument throughout the year when the definition was good. 
This is commonly the case between 7-30 and 8-80 a.m. but later in the day good 
results can very seldom be obtained. Photographs of the sun’s disc in “ K ” 
light were taken on 329 days and prominence plates on 310 days. Duplicates of 
the disc plates have been sent to the Cambridge Observatory for measurement. 

8. Grating spedroheliograph . — Photographs of the sun in Ha light were obtain- 
ed on 258 days. The plates for this work are now sensitized at the observatory 
by the Photographic Assistant and are superior to the commercial red sensitive 
plates. A special apparatus has been constructed for drying the plates after 
sensitizing. The number of absorption markings due to dense prominences on the 
sun’s disc has increased largely and some very remarkable forms were photo- 
graphed in April- 

9. Grating spectrograph.— Dr. ftoyds has employed this instrument for study- 
ing the solar displacements, at the centre of the disc and at the limb, of the nickel 
and titanium lines, using these metals in the electric arc for comparison with the 
solar lines. The plates obtained have all been measured and reduced and the 
results were ready for publication at the close of the year. In general these results 
confirm those obtained with iron, and indicate a low pressure in the reversing 
layer, and a descending movement of the gases at the centre of the disc. Spectrum 
plates were also obtained in continuation of the research on the displacements in 
the sun of lines which are greatly shifted at the negative pole of the arc. 

1-A 
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During December the spectrograph, was modified for the purpose of photo- 
graphing the spectrum of Venus. In this work the 15-inch Hyderabad lens 
after its return from Kashmir, was used to great advantage, and spectra were 
secured of the planet having a dispersion of 1*4 A per millimeter. Measures of 
the plates by the positive on negative method will probably yield a fair value of 
the solar parallax, but the main purpose is the determination of the wave-lengths 
of some of the solar lines on the side of the sun turned 90 degrees or more from 
the direction of the earth. 

The research on the change of wave-length of the iron lines between the 
centre of the sun’s disc and the limb has been completed and published (Kodai- 
kanal. Observatory Bulletin No. XL1X), and the sunspot radial motion plates 
obtained in 1915 have been measured and the results published in Kodaixanal 
Observatory Bulletin No. LI. 

A number of measures of solar and arc spectra has also been accomplished for 
the purpose of testing the anomalous dispersion theory. The results show fairly 
conclusively that anomalous dispersion is notan effective agent in displacing solar 
lines (‘ Observatory’ Vol. XXXIX, 482). 

10. Six-inch Coole equatorial and spectroscope. — This has been employed exclu- 
sively for spectrum observations, attention being concentrated on phenomena 
which cannot readily he photographed, such as metallic prominences, temporary 
eruptions, and displacements of the hydrogen lines both on the sun’s disc and at 
the limb. The position angles of a few definitely marked prominences are also 
determined for the purpose of checking the correctness of the angles measured on 
the photographs these depend on a fundamental angle computed from the hour 
angle of the sun at the time a photograph is taken, and errors which would other- 
wise pass unnoticed may arise in the computation or in the entry of the time. 

11. Kashmir expedition. The purpose of this expedition not having been 
"■ < y 1 accom phshed by March 1916 owing to very abnormal weather conditions, 
t le (xovernment of India sanctioned an extension of the work for a further period of 
seven months at the request of Dr. Walker. The two assistants Messrs. Sitarama 
Ayyar and Krishna Ayyar who had rendered excellent service during the 
earlier period returned to Kodaikanal in March, and the Director and Mrs. Evershed 
continued the work at Srinagar until November 1. 

. The results obtained during the summer of 1916 amply confirm the original 
estimates of the general excellence of the climate for solar work. Clear and brilli- 
ant skies are the rule during the summer months and the clearness is maintained 
throughout the day in a large proportion of days, in strong contrast to the 
conditions prevailing at mountain stations. In more cloudy weather there is a 
distinct tendency to clear sky along the central axis of the valley while the 
surrounding hills are thickly covered by clouds. 

As regards the winter months the results anticipated in Kodaikanal Observ- 
atory Bulletin No. XLII, page 104, were not realized, and during the six months 
November to April inclusive the conditions as to definition do not appear to differ 
materially from those found in other localities, that is to say, the definition gene- 
rally is good in the morning and evening and poor near midday. The four months 
December to March inclusive must be considered to be considerably less favour- 

. ® 12 } -*f as h mir than at Kodaikanal because of the greater prevalence of cloud 

m Kashmir at that season. 

. . . In tlie m01 # . of Ma y ia Kashmir a marked improvement occurs in the 
midday seeing. This appears to coincide with the flooding of the paddy fields and 
may also be connected with the growth of crops which then cover the fields' and 
protect the soil from the heating effects of the sun. In the summer months good 
definition throughout the day is the rule, and superlative definition is of Suite 
frequent occurrence. Very beautiful solar photographs were secured in July and 
m August under temperature conditions ranging from 80° to 90° in the shade 

and good results were also the rule in September and October " ' 5 

Considerable difficulty was experienced in adapting the instrumental outfit to 
the high temperature conditions, which produced distortion of the heliostat mirror 
and large and rapid changes of focus in the lenses. In addition to this, irregular 
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refraction, in the horizontal beam of light between the lenses and the spectrohelio- 
graph caused bad definition of the photographs when long exposures were neces- 
sary. These troubles were very largely overcome by erecting a movable wet 
shield over the mirror and a tube of white calico open along the top to protect the 
beam of light from irregular air currents. This tube was itself protected from the 
direct sun by a high screen of the same material. 

The two principal factors which it is believed conduce to the good definition 
in Kashmir are the absence of disturbing winds, excluded by the surrounding wall 
of high mountains ; and the very large areas of wet cultivation which in summer 
greatly reduce the heating effect of the sun on the soil. 

Summary of Sunspot and Prominence Observations. 


12. Sunspots . — The following table shows the monthly numbers of new groups 
observed at Kodaikanal, the mean daily numbers of spots visible and the distri- 
bution between the northern and southern hemispheres : — 


— 
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39 

39 
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4-0 

2*3 
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N orth ... 

12 

11 

14 

10 

11 

12 

14 

15 

16 

15 

12 

16 

158 

•South .. 

Equator 

8 

15 

11 

13 

11 

, 

10 

6 

4 

8 

9 

10 

15 

120 


The increase in the number of new groups amounts to 40 per cent compared 
with the previous year but the rate of increase has diminished. 

There were ten days in .1915 and five in 1916 on which no spots were 
recorded. 

There was a preponderance of spots in the northern hemisphere as in 1915, 
and the mean latitude was 16°'0 for northern spot3 and 18° '4 for southern. 

Disturbances in the spot spectrum have been recorded in a large number of 
cases, as was to be expected in this part of the solar cycle. There were in the 
whole year 489 cases of 0 reversals, 51 of D :j darkenings and 145 displacements of 
the C line. 

18. Prominences . — The mean daily areas of prominences in square minutes of 
arc, derived from photographic records made at Kodaikanal and at Srinagar, are 
as follows •• — 


— 

North. 

South. 

Total. 

1016 — January to June 

| 2-06 

1-77 

3-83 

July to December 

1-98 

1-65 

3-58 


The corresponding totals for the year 1915 were, for the first six months 
5*27, and for the second six months 5‘29. A reduction of area amounting to about 
80 per cent is thus shown. 

The mean daily number of prominences recorded during the year is 18‘9, a 
reduction compared with 1915 of under 1 per cent. 

The distribution east and west of the sun’s axis is interesting as indicating a 
return to the condition of eastern preponderance. There is only a slight excess 
of east over west in prominence areas and numbers, the percentage east being 50‘6 
and 50 - 5 respectively derived from a total of 6129 prominences. Prominences 
projected on the disc as absorption markings give percentages east of the central 
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■meridian, as 52’2 for areas and 51 *5 for numbers, derived from 2618 prominence- 
markings. D s darkenings also preponderate east of the central meridian and of 
489 bright reversals of Ha on the disc 54-8 per cent were east. Only fifty-eight 
metallic prominences were recorded during the year and these were more frequent 
on the west limb than on the east. 438 displacements of Ha were observed in the 
chromosphere and prominences and of these 55 per cent were on the east limb. 

On May 26 a very complete record was obtained at Kodaikanal and at Srinagar 
of an eruptive prominence which rose to the extraordinary height of over 18', ox* 
about half a million miles above the sun — a description of this prominence will be 
given in Bulletin No. LY. 

14. Solar radiation — Observations with the Angstrom pyrheliometer were 
made near noon in February and March whenever the conditions appeared 
favourable. 


( b ) Other Observations. 

15. Time. — The error of the standard clock is usually determined by reference 
to the 16-hour signal from the Madras Observatory. This is rendered possible by 
the courtesy of the Telegraph Department which permits the Madras wire to be 
joined through to this Observatory. The signal is received with accurac yon most 
days and all failures are at once reported to the officer in charge of the Trichino- 
poly division. 

16. Meteorology . — Eye observations are made at 8 h , 10 h and 1 6 h local mean, 
time as in former years. The Richard thermograph (wet and dry bulb) and baro - 
gTapk the Beckley anemograph and the sunshine recorder also continue in use. 
The hourly readings from the barographs, thermographs, and sunshine records 

tabulated at the Calcutta Meteorological Office and the anemograms at 
. 6 " a rr f as Observatory which also prepares the 8 h registers from readings taken 
here. The_ preparation of the 10 h and 16 h registers is done in tho Calcutta 
Meteorological. Office. The wind velocity and direction are observed at 8\ l() h 
and 15 as usual from the Robinson anemometer and a wind vane. 

Cloud observations with the nephoscope have been made three times a day 
and the results transmitted monthly to the Agra Aerological Observatory. 

J3'T“t T 11 T Tf VW ex f eSS of P ressure in the months of January, 
a c and ^P r ^ and ^ ln a11 otlier months, compared with the average for 

the 11 years 1900 1910. The mean pressure for June was nearly 0‘05 inch below 
the average for that month and for September it was 0 04 inch below normal. 

Temperature.— The mean temperature for the year was 2° above normal and 
an excess over normal is shown in the means for each month. The vroatesfc 
excess was in March with a mean temperature 3°-2 above normal Ti e mein aun 
maximum for the year is also above normal. 

74 was 70 percent against a normal of 

cen?, the nonnal vafue ^ 44 P ° r 

ApriHuclusive andffi SSembeT I^SThe^w^a “ ^ m ™ ths January t0 
ing tc >7-33 inches, but the yean as a 

mean daily movement being 36 ndles'lese'than^ormr^The' 1 ^! ^ * t° f nor ! r ' a1, A® 
every month except in May and June ‘ Tae defect was found m 

greatest defect was in Jffiy in which moffiWht Tl * 8llglat excess * The 
against a normal of 427 miles. The IreatestMtL^ 1 ^ movement was 226 miles 

bTuJmrth-eIs C t mber ^ the - mean Section was sonth^Mt^aS S noraS 

as judged % the ^sibiht^IfthTSghis 1°™ atm ° s V here 

above normal. The Nilg4 were morf or less dlys^ ^ 
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Oloud and sunshine. — The mean amount of clear sky was not very different 
from the normal except in January when it was 85 per cent against a normal of 64 
per cent. There was a large excess in the number of hours of bright sunshine 
and the excess occurred in every month except June when there, was a slight 
defect. Even in July when the rainfall was unusually heavy there was an excess 
of 6T6 hours. 

X7. Seismology. — Eighty-one earthquakes were recorded on the Milne hori- 
zontal pendulum, as against seventy-two last year. Details of the records are 
given in Appendix I. 

18. Library. — One hundred and twenty-four volumes were bound during the 

year. 

19. Publications. — Four Bulletins, with the following titles were published 
during the year : — 

No. XLIX. — On the change of wave-length of the iron lines in passing from the centre 
of the sun’s disc to the limb, by J. Evei-shed, it.r.s., and T. Boyds, D.So. 

No. L. — Sumxnaxy of prominence observations fox' the second half of the year 1915, 
by T. Boyds, I). Sc. 

No. LI. — New measures of radial motion in sunspots, by J. Evershed, f.u.s. 

No. LII. — Summary of promineuce observations for the first half of the year 1916, by 
T. Boyds, D.Sc. 

In addition the following contributions were made to “The Observatory” by 
the Director : — 

Anomalous dispersion in the sun XXXIX. 59. 

Do. do. XXXIX. 432. 

Large prominences XXXIX. 392. 

The Obsekvatoey, Kodaxkanal, J. EVERSHED, 

6th February 1917. Director , Kodailcanal and Madras Observatories. 
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II. REPORT OF THE MADRAS OBSERVATORY FOR THE 

YEAR 1916. 


Staff. The staff at the Observatory on December 31, 1916, was as follows 

Deputy Director .. t? t 1 t 

Computer ... ?' LI. Jones. 

First Assistant ... £ Sdomon PiUan 

Second Assistant ™ Chengalyaraya Mudahyar. 

-&• Ramanujam Pillai. 

Mr. R. LI. Jones was absent on leave from 22nd Mav to Ofitt Tnr,» i j 

October 1918 d^g Xu teriodY'FTb 'V A? 8 ” 8 * * S8th 
Computer aud Mr. E ? K. ““ 88 

of 739 Sermoe -—^ he tlme gan at Fort St. George failed on 30 occasions out 

melts tom fhe ohTiwfnffl "T?^ 96 ' a 0wil « t0 the > aMt “g » £ tie inX- 

on thirteen occSous ; TuTeu of 
^8“ Tel ^ Office, fo r e d, a s„xi s xt:cX:ca;"n 

as in former years^Ld^^ observations were carried on 

tions were tlkmior storm ^arnTnlT Pt P ° St f F t0 date - Extra observe 
37 occasions. g purposes and telegrams sent to Calcutta on 

year. The^construction^of tbe^ and quarters were carried out during the 
undertaken at the end of the previous vea* round the Observatory which was 
part of the year. It is too eirlv n= t T 71 ai Va ? com pl e fed during the earlier 
stopping the variations in level- bnf +hf r° S& ^ Par ^ wiE effective in 
as in previous years. 5 c an £ es ^is year have not been so large 

toryoiSEmtalMS 0 ^™ 8 8 liBt ° f & * ™“-tments at the Observa- 


W jsl sironomcaL 

Do. Dent, No 1408. 

Do. S. Rieder, No. 61. 

Mean Time clock-J H. 4 gar Baugh, No. 105 

«X„ le -7‘tet^ Sheph “ d 4 s °”- 

Portable transit instrument— Dolland. 

Portable telescope with stand. 

Tape chronograph— R. Fuess. 

Relay for use with the Chronograph-Siemens. 

(b) Meteorological . 

Richard's Barograph— No. 10, L. Casella. 

Po '®* , thermograph— No. 29637, L. Casella 

Peander s Self-recording Eain-s'aup’e—Fn lift t * __ 

Berkley's Anemograph— Adie. S S Tarrrence & Mayo. 

Sunshine Recorder— No. 149, L. Casella 
Nephoscope-Mons Jules Daboseq & Ph. p e lii n . 
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Barometer, Fortin's — No. 1771, L. Casella. 

Do. do. No. 725, L. Casella (spare). 

Do. do. No. 1420, L. Casella. 

Dry bulb thermometer — No. 94221, L. Casella. 

Do. do. No. 38057, Negretti and Zambra (spare). 

Wet do. No. 94219, L. Casella. 

Do. do. No. 38o37, Negretti and Zambra (spare). 

Dry Maximum thermometer — No. 8581, Negretti and Zambra. 

Dry Minimum thermometer — No. 69017, L. Casella. 

Wet do. No. 91753, Negretti and Zambra. 

Sun Maximum thermometer — No. 127618, Negretti and Zambra. 

Grass Minimum thermometer — No. 3377, Negretti and Zambra. 

Eaia-gauge (8" diameter) No. 1042, Negretti and Zambra. 

Measure glass for above. 

Eain-gauge (5" diameter) . 

Measure glass for above. 

Stop watch — No. A-3. 

The Mean Time Clock by Shepherd & Sons and the Sidereal clock by 
Haswall were cleaned. The Eiefler clock was overhauled and cleaned during the 
year. 

6. Weather summary. — The following is a summary of the meteorological 
conditions at Madras during 1916 : — 

Pressure. — Pressure was below normal in all other months of the year except 
in January when the excess was 0'02 1 inch and the greatest defect was 0-086 
inch in September. The highest pressure recorded was 30-149 inches on January 
11 and the lowest 29-436 inches on June 13. 

Temperature . — The mean temperature of the air was above normal through- 
out the year except in July. The maximum shade temperature was normal in 
October, below normal in May, July and November and above in all other months. 
The minimum in shade was below normal in January, March, May, July and Decem- 
ber and above normal in the remaining months. 'The highest shade temperature 
recorded was 104° 5 on June 7 anil the lowest 62°'6 on January 19. The 
highest sun maximum was 169°-4 on October 3 and the lowest on grass was 58°-4 
on January 19. 

Humidity. — The percentage of humidity was above normal in all months 
except January, June and December, in these months it was almost normal. 

Wind, — The wind velocity was in defect almost throughout the year. The 
highest wind velocity was 369 miles on November 22. The wind direction was 
nearly normal in all months except October when it was 10 points towards west. 

Cloud. — The percentage of cloud was above normal in June and below in 
all other months. 

Sunshine. — The percentage of bright sunshine was below normal in June, 
August, September, October and November and above normal in the remaining 
months. The total number of hours of sunshine during the year was 2,372-1 
against 2,444-9 in the previous year. 

Rainfall. — The rainfall in the year was above normal in June, October 
and November, and below in all the other months. The greatest excess was 4*30 
inches in October and the greatest defect was 2-36 inches in August. The total 
fall for the year was 46‘47 inches on V2 days against an average of 49-02 inches. 
The greatest fall in the year was 5*09 inches on October 1 5. The monsoon rainfall 
from October 15 to the end of the year was 31-62 inches against an average of 
26‘00 inches. 

Storm. — A storm of great severity formed in or entered the south-east of the 
Bay on November 19th and moving slowly westwards crossed the Coromandel 
Coast to the south of Madras early on the morning of the 23rd. It caused great 
loss in life and property in the South Arcot District and Pondicherry. 

The Observatory, Madras, E- Ll. JONES, 

4th February 1917 . Deputy Director. 
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APPENDIX I. 


STATION— K OD AIK ANAL OBSEKYATOKY. 

SEISMXO RECORDS. 

<*> - 10° 13' 50" A = 77° 28' 00" h = 2,343 metres. Subsoil— Rook. 

Apparatus — Milne’s Horizontal Pendulum Seismograph. 
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* The instrument was not working satisfactorily during the month. From January 13th to February 5th it was 
under repairs and during this period record was obtained only on January 17th. 
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Kodaikanal Observatory, Seismic Records — cont. 
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Kodaikanai Observatory , Seismic Records — coni , 
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14 

39 

18 

... 






eP 

11 

32 

00 

... 






eL 

11 

39 

48 


... 





M 

11 

43 

54 

... 


lio 

... 



F 

12 

40 

00 







eP 

20 

09 

36 







iL 

20 

09 

48 

... 






M 

20 

10 

36 

... 

... 

iio 




F 

20 

23 

36 







eP 

21 

53 

36 

... 




... 


eL 

22 

03 

48 







M 

22 

10 

00 



50 




F 

23 

57 

42 

... 

... 





eP 

4 

20 

12? 



. - 



Confused * by air 










tremors. 

eL 

4 

32 

48 







M 

4 

33 

48 

... 


120 




F 

5 

22 

48? 







eP 

15 

26 

12 


... 




Widening of line. 

F 

15 

42 

42 


... 





eP 

11 

57 

06 


... 

... 




iL 

11 

58 

06 

... 

... 





M 

12 

07 

00 

... 


*80 




F 

12 

24 

06 


.. 


... 

.. . 


eP 

1 

42 

06 

... 






iL 

1 

51 

00 







M 

1 

52 

12 

... 


ioo 


... 


F 

2 

55 

42 


... 


•#* 



eP 

5 

04 

36 

. .. 


... 



Widening of line. 

F 

6 

20 

18 

. .. 

... 





eP 

10 

15 

30 

... 






eL 

11 

02 

18 



... 




M 

11 

13 

18 



110 




F 

11 

55 

06 

. .. 

... 





iP 

6 

44 

36 


... 





iL 

6 

47 

86 





... 


M 

6 

52 

00 


... 

900 




F 




... 

... 





P 










iL 

7 

55 

48 



... 




M 

7 

57 

18 


... 

22. 


... , 


F 

8 

52 

00 


... 





eP 

9 

36 

06 







iL 

9 

44 

00 


... 

... 




M 

9 

45 

06 

... 

... 

100 




F 

11 

07 

00 

... 

... 

... 




eP 

7 

12 

00 

... 






iL 

7 

20 

00 



... 


... 


M 

7 

21 

48 

... 

... 

50 




F 

8 

19 

42 


... 



... 


eP 

20 

24 

06 

... 





Widening of line. 

F 

20 

41 

30 


.. 

... 


... 


eP 

1 

49 

54 

... 

... 





eL 

1 

59 

36 


... 





M 

2 

12 

12 


... 

*50 





F 






... 

... 



* 

P 





... 





► Overlapping. 

' iL 

2 

"-is 

36 

... 







M. 

2 

54 

18 


... 

150 





F 

3 

49 

00? 


. . . 

... 


... 


P 






t • - 



No P. Ts. 

iL 

19 

57 

86 

• ** 

... 






19 

58 

18 



200 

... 



F 

20 

18 

30 


... 





eP 

17 

24 

54 

... 





Widening of line, 

F 

19 

40 

12 

... 

... 


... 



e? 

19 

30 

00? 






Hour mark at 










19* 30«. 

iL 

19 

34 

36 

... 

,,, 


... 



M 

19 

36 

54 

... 


190 

... 

... ' 


F 

20 

18 

48 

... 

1 

... 

... 

... i 
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Kodaikanal Observatory, Seismic Records — cont. 


No. 


Bate 


Phase. 


Time 

G-.M.T. 



1916. 


H. 

M. 

s. 

58 

October 31 

■ eP 

1 

09 

42 



eL 

1 

15 

48 



M 

1 

18 

00 

50 


F 

1 

35 

36 

31 ... 

eP 

15 

43 

18 



iL 

15 

52 

42 



M 

16 

18 

48 

60 

November 4 ... 

F 

eP 

18 

2 

26 

36 

12 

09 



eL 

2 

40 

00 



M 

2 

43 

00 

61 

11 ; ... 

F 

2 

50 

02 

eP 

14 

16 

05 



eL 

14 

20 

00 



M 

14 

23 

06 

62 

11 ... 

F 

14 

36 

09 

eP 

16 

03 

07 


9 

eL 

16 

07 

03 



M 

16 

11 

09 

63 

13 ... 

F 

16 

24 

01 

eP 

12 

44 

54 



F 

12 

55 

36 

64 

14 ... 

eP 

22 

51 

12 



eL 

22 

59 

24 



M 

23 

00 

54 

65 


F 

23 

16 

30 

18 ... 

eP 

12 

40 

30 

66 


F 

12 

56 

36 

21 ... 

eP 

7 

53 

12 



eL 

8 

04 

42 



M 

8 

18 

48 

67 


F 

8 

26 

24 

22 ... 

eP 

20 

03 

18 



eL 

20 

06 

54 



M 

20 

09 

12 



F 

20 

20 

48 

68 

24 ... 

■ eP 

4 

47 

36 



F 

4 

49 

42 

69 

24 ... 

eP 

12 

57 

30 



F 

13 

08 

36 

70 

30 .. 

eP 

4 

40 

18 



F 

5 

09 

30 

71 

December 1 ... 

eP 

21 

46 

00 



F 

21 

57 

24 

72 

2 ... 

eP 

13 

11 

54 



eL 

13 

14 

24 



• M 

13 

17 

30 

73 

3 ... 

F 

P 

13 

24 

06 



iL 

8 

47 

24 



M 

8 

47 

24 

H a 


F 

8 

51 

30 

74 

5 

eP 

21 - 

44 

30 

75 


F 

21 

56 

24 

9 ... 

eP 

0 

44 

30 

76 

14 ... 

F 

0 

48 

36 

eP 

17 

41 

00 

77 

23 ... 

F 

18 

08 

00 

eP 

10 

05 

42 



eL 

10 

43 . 

00 



X 

10 

55 

42 

'78 

24 

F 

P 

11 

29 

30 



eL 

8 

03 

24 



- M 

8 

04 

54 

79 

26 ... 

F 

eP 

8 

4 

12 

08 

24 

06 

80 

26 ... 

F 

eP 

4 

20 

38 

34 

06 

18 

81 

27 

F 

eP 

21 

22 

05 

08 

06 

36 



F 

22 

29 

00 


Period 

(Sec.). 


Amplitude ( u ). 


An. 


Ae. 


Az. 


Distance 

, A 

(Km.). 


Remarks. 


50 


270 


40 


80 


70 


80 


50 


40 


30 


40 


Widening 1 of line. 


Wid oning of line. 


60 


50 


Widening of line. 
Widening of line. 
Widening of line. 
Widening of line. 


Widening of line,. 
Widening of line. 
Widening of line. 


Widening of line. 
Widening of line. 
Widening of line. 
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APPENDIX 1Y. 

Kodaikanal mean hourly bright sunshine for the year 1916. 


Hours. 


Month. 

6-7 

7-8 

8-9 

9-10 

10-11 

11-12 

12-13 

13-14 

14-15 

15-16 

16-17 

17-18 

January 

0*39 

0*95 

0-97 

0*97 

0*98 

0-99 

0-99 

0*99 

0‘96 

0-96 

0’85 

0*27 

February 

*50 

*91 

‘93 

•90 

'89 

•81 

•79 

*05 

*61 

•59 

•51 

*32 

March 

*24 

*99 

*93 

*97 

•97 

*97 

•91 

•82 

•75 

•75 

•75 

*37 

April 

1*00 

‘85 

*92 

*93 

•92 

*93 

*93 

*83 

•63 

*54 

•39 

*23 

May 

0*38 

•70 

•79 

•87 

*88 

*84 

*80 

•79 

*72 

*64 

•46 

*18 

Juno 

*14 

‘30 

•45 

•4t 

*48 

47 

‘38 

•28 

*16 

*21 

•15 

‘07 

July 

•24 

*49 

*70 

•73 

*72 

64 

*54 

•36 

*23 

•29 

25 

•13 

August 

*24 

•52 

*08 

*68 

•62 

•54 

•46 

*37 

•28 

•27 

'25 

10 

September 

•29 

*65 

*58 

•59 

*64 

*58 

•46 

•27 

*21 ' 

*20 

*12 

•07 

Ootober 

*24 

'55 

*60 

1 *51 

*61 

*50 

•43 

i *45 

•27 

*21 

•18 

•02 

November 

*32 

‘65 

*75 

•76 

*76 

*72 

•61 

•49 

•44 

*40 

*31 

*09 

December 

*31 

*72 

*82 

j *82 

*77 

*77 

•64 

*62 

•58 

*51 

*41 

*14 

Mean 

1 

0*37 

0*71 

0*79 

0*80 

0-80 

0-75 

0*09 

0*59 

0*50 

0*48 

0-89 

017 


APPENDIX V. 


Nctmbkb of days in each month on which the Nilgais were visible in 1916. 


Month. 

V^ry clear. 

Visible. 

Just visible. 

Tops only 
visible. 

Total. 

January 


7 

5 

2 

14 

February 


1 

1 

1 

3 

March 


I 



1 

A pril 


1 



1 

May 

1 

1 



2 

Juno 

... 

3 

... 


3 

July 

16 

8 

... 

... 

24 

August 

2 

2 

1 

1 

6 

September 

2 

12 

2 

... 

16 

Ootober 

3 

12 



15 

November 

1 

9 

4 


14 

December 

... 

9 

4 


13 

Total j 

25 

66 

17 

4 

112 


3 



18 



4- means above normal ^ — means below normal. 
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APPENDIX Vri. 


Abstract o £ the Mean Meteorological Condition of Madras in the year 1916 
compared with the average of past years. 


Mean values of 

1916. 

Difference from 

Average. 

Reduced atmospheric pressure 

... 


29-836 

0*028 below. 

29*864 

Temperature of air ... 

... 


81‘9 

0*8 above. 

81*1 

Do. of evaporation 


... 

■75*8 

1 "3 ij 

7-1-5 

Percentage of humidity 


... 

75 

3 

72 

Greatest solar heat in -vacuo 



149-7 

10-0 

189-7 

Maximum in shade ... 

... 


91-1 

0*3 

90*8 

Minimum in shade 



74-9 

0*2 

74*7 

Do. on grass ... 



7:2*9 

1*0 

\ 71*9 

Rainfall in inches since January 1st on 92 days 



46*17 

2*55 below. 

49*02 

General direction of wind ... ... 



S.E. by S. 

1 point S. 

S.E. 

Daily velocity in miles 


... 

146 

25 below 

171 

Percentage of cloudy sky 



40 

9 „ 

49 

Do, of bright, sunshine 

... 

... 

53*8 

4*6 ,, 

58*4 


Duration and Quantity of the Wind from different Points. 


? 

From 

Honrs. 

Miles. 

From 

Hours. 

Milos. 

From 

Hours. 

'Miles, j 

From 

Hours. 

Miles. 

North 

153 

1,062 

East 

305 

1,494 

South . [ 

j 

187 

1,112 

West .. 

300 

2,380 

N. by E. 

163 

928 

E. by 8. 

1 306 

1,800 

; S. by W. | 

2.10 

1,293 

W. by N. 

133 

1,061 

N. N. E. 

3(32 

2,096 

, E. 8. E..». 

334 

1,561 

, 8.S. W. ... j 

i ' 

242 

1,381 

W. 1ST. W. 

95 

604 

N,E, by N. 

443 

2,819 

.S.E. by E. 

484 

2,748 

S.W. by 8, 

210 

1,362 

H.W.byW.j 

76 

362 

1ST, E. 

213 

1,518 

S. E. ... 

566 

'3,774 

S.W. ... 

191 

1,180 

N. W. ... 

t 

41 

267 

N.K. by E. 

135 

702 

S.E. by S. 

1,119 

' 7,800 

S.W. by W. 

220 

1,305 

N.W. by N. 

64 

340 

E, N. E, 

228 

1,054 

S.S. E. ... 

475 

3,416 

w.s.w, ... 

250 

1,737 

HJ N.W. ... 

60 

391 

E. by N. 

258 

1,044 

S. by E. 

280 

1,683 

W. by S. 

393 

| 2,907 

N. by W. 

55 

368 


There were 186 calm hours during the year. The resultant corresponding to the above 
numbers is represented by a S.E. wind, blowing with a uniform daily velocity of 20 miles. 



Madras Observatory — N umber of hours of wind from each point in the year 1916. 
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APPENDIX XI. 


Madras Observatory — Wind, cloud and briglit sunshine, 1916. 



Wind resultant. 

Cloud (0—10). 

Bright sunshine. 

Month 

Velocity. 

Direction. 

8H. 

10 H. 

16 H. 

20 K. 

Mean. 

Average 

per 

day. 

Greatest 
number 
of hours 
in a 
day. 


MILES. 

POINTS. 






HOURS. 

HOURS. 

J anuary 

97 

E.F.E. 

2’3 

2*7 

2*1 

1*2 

2*1 

8*0 

9*2 

February 

101 

8.E. by B. 

1*1 

2*0 

1*7 

1*2 

1*5 

9*0 

10*3 

March 

117 

S.E. 

0*9 

1*5 

0*8 

0*5 

0*9 

8*9 

10*7 

April 

171 

S.S.E. 

2*5 

2*3 

2*3 

1*4 

2*2 

8*8 

107 

May 

1ST) 

S.B. by S. 

3*1 

2*6 

1*7 

2*1 

2*4 

8*0 

10-5 

J une 

111 

S.W. by W. 

5-8 

S-3 

8*2 

7-5 

6*7 

3*9 

7*4 

July 

69 

S. by B. 

6*7 

6*2 

5*7 

5*0 

6*1 

4*6 

9*0 

August 

97 

S.W. 

5-4 

6*0 

7*2 

5*6 

6*1 

*4*9 

10*8 

September 

70 

S.W. by VV. 

5*8 

5*6 

6*3 

6*1 

5*7 

5*3 

11*5 

October 

115 

S.W. 

5*7 

5*9 

6*5 

4*9 

5*8 

4*9 

10*3 

Fovembor 

m 

N.E. 

4*6 

5*7 

5*8 

3*5 

4*9 

5*2 

9*7 

December 

128 

F.B. by F. 

4*0 

4*8 

3*9 

3*6 

4*1 

6*2 

8*6 

Annual 

20 

S.E, 

i 

4*0 

| 4*2 

i 

4*3 

3*5 

4*0 

6*5 

... 



APPENDIX XII, 

Mean Monthly and Annual Meteorological Results at the Madras Observatory in 1 916. 
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KODAIKANAL AND MADRAS OBSERVATORIES. 


I.— REPOET OF THE KODAIKANAL OBSERVATORY 
FOR THE YEAR 1917. 


Staff. — The staff of the Observatory on December 31, 1917, was as. 
follows : — 


Director 

Assistant Director 
First Assistant 
Second Assistant 

Third Assistant 

Fourth Assistant 
Writer ••• 

Photographic Assistant 


J. Eyershed, f.b.s. (on privilege leave), 
f T. Royds, D.Sc. (on deputation). 

\S, Sitarama Ayyar, acting sub. pro tern. 

J B. Sitarama Ayyar, B.A. 

LG. Nagaraja Ayyar, acting sub. pro tern. 
f G. Nagaraja Ayyar. 

LA, A. Narayana Ayyar, acting sub. pro tern. 

( A. A. Narayana Ayyar, B.A. 

LS. Balasundaram Ayyar, acting sub. pro tenu 
S. Balasundaram Ayyar. 

L. N. Krishnaswami Ayyar. 

R. Krishna Ayyar. 


Magnetic Section. 

Magnetic Observer S. S. Ramaswami Ayyangar, b.a. 

Magnetic Recorder ... ••• S. S. Ranga Acharya. 

The Observatory has temporarily lost the services of Dr. Royds who 
volunteered for military service in November 1916 but continued his work 
as Assistant Director until October 1917 when he was appointed Assistant 
to the Director of Ordnance Factories. He left Kodaikanal on October 23 
to take up this appointment at Calcutta. First Assistant S. Sitarama 
Ayyar has been appointed Assistant Director substantive pro tempore 
from October 24. 

The subordinate staff consists of a book-binder, an assistant book- 
binder, a mechanic, six peons (including the peon of the Magnetic Obser- 
vatory), a boy peon for the dark room and two lascars. 

2. Instruments. — The instrumental equipment of the Observatory was 
the same as in the last report with the exception of some additions and 
reconstructions mentioned in paragraphs 16 to 19. The Kullberg sidereal 
chronometer has been lent to the Nizamiah Observatory, Hyderabad. 

3. Weather conditions. — The weather during the year has been generally 
unfavourable for all classes of work owing to diffusive skies and bad 
definition during the dry season, and heavy monsoon conditions from May 
to October and in November. 


Photographic and visual observations. 

4. Photo helio graph. — Work with this instrument was resumed from 
February 11 and photographs on a scale of 8 inches to the sun’s diameter 
were obtained on 294 days. 

5. Spectroheliographs. — Notwithstanding the poor weather conditions 
there was very little reduction in the number of plates obtained, although 
the quality of these has suffered. 

Monochromatic images of the disc in K light were obtained on 328 
days, prominence plates on 262 days, and Ha disc plates on 255 days. 

6. Six-inch Cooke equatorial and spectroscope. — Work with this 
instrument has been continued on the same lines as formerly for visual 
observations of solar phenomena which cannot he readily photographed. 

1-A 
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7. Grating spectrograph . — This instrument has been greatly improved 
for work requiring long exposures by surrounding and covering the 
grating chamber with closely packed sand bags, and by erecting a, screen 
outside the west wall of the building as a protection from heating by the 
afternoon sun. A telescope with collimating lens has also been added for 
reading a sensitive thermometer, the bulb of which is inserted in the 
grating chamber. The diurnal range of temperature now seldom reaches 
0°‘5 Fahrenheit and a change exceeding 0 o- 01 Fahrenheit rarely occurs in a 
two hours exposure. The instrument has been used for researches con- 
nected with the general displacement of the lines of the solar spectrum 
with reference to the arc lines. Two series of photographs have been 
obtained of the spectrum of Venus with Fe arc comparison lines, and of 
control plates of sky light and Fe arc. During the monsoon months a 
large number of plates were obtained of the iron arc spectrum in order to 
test the stability of the Fe lines under various conditions, and for investi- 
gating the “ pole effect ” in different regions of the arc. The sensiti veness 
to pole effect has also been determined for all the linos used in the Venus 
plates. 


The Venus spectra are for discovering whether the general 
towards red of the lines at all points oh the visible disc of the sun affects 
also a hemisphere of the sun turned 90° or more from the earth I f there 
is no difference of wave-length in the light reflected by Venn s and ordinary 
sunlight then the displacements observed cannot be interpreted bv motion 
ot the solar gases, whilst if the Venus spectra show a smaller wave- length 
an earth effect is involved. If the hidden hemisphere of the sun should 

yield normal wave-lengths then it would follow that the sun’s gravitat ional 

held is not concerned in the line shifts 



ui juiius is-i-uuu/A. This rpsn If k *4- 1 1 1 

imperfect control of the pole effect, the arc used hul nirW l r vitlat(<< . 1 b - v 
pole and iron for negative, and the inteorn mu l i r,n + r niC v( 1 ()l positive 

formed the spectrum. It has since ^ bee? f^H% t + ±r01 ?. tlu i ° ntiro 
tions the Fe lines are slightly unstable in wave-lemdh'* • uh/ rvT 

S^iacS 6 aPPare “ tly Uaaf£e0t6d at *• “gative p"olc Z'utiu, uTZ 

secured 6 Viththe toTJc ■** 

without nickel. Unfortmmte^ *Sn^:^ 7 i 0 A roIlwl ‘""“lilions mid 
of the planet in July, August and SeDtemhe?°th favoll ! ;al,I< ', l>n>wmtat ion 
nuously overcast, aid ^ «>nti- 

October, when the angle Venus-Sun Earth ^ oulfl bo obtained until 
62=. Five spectra were obtained during nib. be< f m ° mlllco<1 <*> 
conditions, and the measured of SI and of or Iohh cloudy 

show a small but apparently trustworthy d tfwf the , , similar »ky spectra, 
18 Fe lines in Venus being 0-0034A smalle^th b °- wave-length 
The evidence so far obtained may thSefoml £f l^V n J hQ sk - v «Pectm. 
interpretation of the solar displacements Ss to favour the motion 
A third series of photographs ^ r nl V, lY1 *l g , an , Ear& effect. 

the planet again a morning star and^oLina iS^f a±ter f? ril lm with 
June and July. coming into favourable positions in 

velocity of Venus and ^h^Earth hfthe* Hne^f d ? t ^ mine . the relative 
near elongation and a dispersion of 1 mm — 1 -4? +-h gl r ' the planet 

lb alOUt 014 
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uninterrupted exposure of two hours’ duration could be given. It is hoped 
that in the clearer morning skies this may he possible. It has been found 
from the October plates that the probable error of a displacement 
determination averages 1 part in 400 for each plate, measuring 40 lines by 
the positive on negative method. By combining the results from both 
east and west elongations the uncertainty duo to a possible difference of 
wavo-lengtli in the reflected and direct light is eliminated, and the measures 
can be used to find a correction to the adopted solar parallax. A preli- 
minary result derived from the first and second series of plates indicates 
an extremely small correction, but since the quantity measured is several 
times smaller than the parallax displacement in astrographic plates of 
Eros this result can only be considered as a. guarantee of the reliability of 
the plates. 

9. Pole effect,. — The investigations relating to pole effect have shown 
that all the Fe lines suitable for measurement between 4337 and 4494 are 
subject to slight displacements towards red near the negative pole, even 
those classified a3, bl and 43 which are supposed to be symmetrical lines. 
The positive on negative method has been found to be extremely useful 
in detecting small displacements of 0002A or over, without the labour 
of measurement, and with spectra representing longitudinal sections of 
the arc from pole to pole this method at once detects and locates the 
position in the arc of any displacements. In this way it has been 
discovered that when iron forms the negative pole and nickel or some 
other metals the positive there is a tendency for the displacement at the 
negative pole to extend across the arc to the central region. Also it is 
found that in the central region of a 6-ampero arc of 6 to 8 mm. length 
most of tlic lines in the region studied show a tendency to shift towards 
red with increasing exposure time, showing that under ordinary arc 
conditions they are unsymmetrically widened towards red to a very slight 
degree. In lines which easily reverse, such as 4383 and 4404, the reversal 
is found to have the minimum wave-length, and agrees in position with 
the emission line when the density of the bright line image is small. 
This dependence of wave-length on exposure time accounts for many 
inconsistencies in determinations of Sun — arc displacements. 

10. Sun and arc comparison spectra. — A considerable number of sun 
and arc plates have been obtained and measured during the year : those 
include ,2nd, 3rd and 4th order spectra of the region photographed in 
Venus. These plates show the influence of density of the arc images on 
the measured shifts of the solar lines, and the effect of using nickel as 
positive polo, thus confirming the results already described. In addition 
a series of high dispersion spectra of Fe arc and general sunlight were 
obtained which appear to give sun — arc shifts practically the same as when 
the centre of the sun’s disc is used, but further measures are needed to 
settle this point. 

Some plates obtained by Dr. Roycls of the centre of the disc and Fe arc 
in the region including the telluric oxygen lines of the a group have been 
measured in order to test the observation reported by Perot that the telluric 
oxygen lines of the group B indicate a motion shift amounting to 
8 km/sec in a vertical direction. The result of measures of plates taken 
with high and low sun gives an entirely negative result : the lines of the 
a group show no measurable shift depending on altitude. 

11. Spectro graphic determination of the solar rotation. — A now scheme 
of work was developed in the favourable atmospheric conditions in 
Kashmir in 1916, but owing to persistent diffusive and cloudy skies 
throughout the past year at Kodaikanal no progress was possible. The 
method is to photograph the east and west limb spectra in the red 
region near to and including the Ha line, and to measure these by the 
positive on negative method, confining attention to the strongest Fe and 
Ca lines and the hydrogen line. These lines can be measured in this way 
with far greater accuracy and greater freedom from systematic errors than 

2 - 
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, lij the*4|iual method, and the lines chosen are less affected by atmospheric 
, cIiffnsion'*than w&aker. lines or lines in the more refrangible regions. 
Vafiation's’lhy the -.solar rotation of 1 per cent could, it is believed, be 
detectedywith certainty by this method, and with a minimum of labour 
in measurement. 

Work with the 8 -inch horizontal telescope. . 

12. Star photography in daylight . — At the request of Mr. Lmdcinann an 
effort was made to observe the conjunction of Regulus ond the Sun on 
August 22 by the photographic method initiated by him. Light from ( lie 
siderostat was passed through two large prisms each of (5 inch aperture 
and 45° angle but placed 35 feet apart and in reversed positions, the 
second prism taking up and recombining only the red and infra red rays 
which then enter the 8-inch telescope. The more refrangible red ravs 
were cut out by an absorbing screen of cobalt glass placed near the focus. 
As the sun would be in the field of the telescope together with the star 
an arrangement was constructed whereby the sun’s image could be 
reflected out of the tube during the exposure on the star but vet, admit t ing 
of an instantaneous exposure, so that a record might be obtained of hot h 
sun and star on the same plate. Measures of the distance of the st a r from 
the sun’s limb would then be used to discover whether there was an v dis- 
placement of the star due to the gravitational field of the sun. 

, Th, 6 day of conjunction was not clear enough to test the method salis- 
tactonly and no star image appeared on the plates obtained, nor could 
the star be seen visually during fairly clear intervals. The definii ion of 

the sun appeared very good and the spots seemed darker than with 
ordinary light. ' 

Summary of sunspot and prominence observations. 

13. Sunspots. The following table shows the monthly numbers of 
new groups observed at Ivodaikanal and their distribution between the 

^fc a 2bo^^. he ^ pheWB - The moan daiIy m ' mbm " r «■•*><* 
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Jan uar 

Februa 

March. 

April. 

£ 

& 

J une. 

July. 

August. 

rQ 

b 

57 

02 

October. 

New groups 

32 

28 

24 

26 

30 

21 

31 

45 

37 

( 

28 

North 

17 

13 

16 

12 

17 

12 

23 

20 

19 

1 3 

South 

15 

15 

8 

14 

13 

9 

8 

25 

18 

15 

4*9 

Daily numbers 

6-0 

5*0 

5*6 

5-1 

~6*7 

6-9. 

■ /M ' 

■;.*} ' 

6-7 

8*8 

7-0 


13 
1 1 
5*4 


!« 

21 


Year. 

i »n. j 

vx\ 

172 

<;•;> 


ceAndo? memSy ramtoTfaftle 1 ™ °Om 1 „ t ;u 

the previous year. There was no dav in mi? 1 !? 1 Ce f- 1 com l )ar<,<l with 
recorded. 0 111 1917 011 which no spots wore 

what, less marked *2^° h^ ltd? 7 qL hemisphere, is sorne- 
14°T in the northern and 17°T in the smifh^ r °^ ma ^ e n moai1 hititude was 
1°‘9 and l°-3 respectively l S hemisphere, a decrease , li- 

the mean latitudes it would appear that i,? e ' V10US year. Judging by 
cycle had not yet been reached although the oi t]l ° Him spot 

may possibly have attained its oreatest hemisphere alone 

of the hydrogen lines, 40 darkeYino-fn/ n ^u i S 1 ?® T re 483 reversals 
recorded during the year. ‘ £ Ds ’ lld 133 displacements of lb/ 

disc in TeKrVand the pr6Sent ^ cle cr °ssed the sun’s 



14. Prominences . — Tlio moan daily ar&is of prominences in square- 
minutes of arc derived from the Kodaikanal photographic records are a*S 
follows : — 



— 

North. 

South. 

Total. * ’ 


1917 — January to June 

2-94 

2*42 

5-36 


July to December 

2-83 

2.12 

4*95 


These figures indicate a considerable increase of activity compared 
with the previous year and show that the redaction in 1916 was of a 
temporary character. The mean daily number of prominences recorded 
during the year was 19*8. 

The distribution in latitude indicates a close approach to the climax 
in prominence development when the high latitude zones of activity 
reach the polar regions. The northern zone is shown to have a maximum 
between 75° and 80° and the southern between 70° and 75° : the north is 
thus slightly ahead of the south in its approach towards the pole, and a 
complete disappearance of those northern prominences may be anticipated 
during 1918, whilst the southern zone may be expected to continue active 
some time longer. The northern hemisphere has continued more active 
than the south and this applies also to prominences projected on the 
disc as absorption markings, to metallic prominences, and to displacements 
of the hydrogen lines indicating violent motion. 

The prominence areas east and west of the sun’s axis show a slight 
western excess, the proportion on the east side being 49’6 per cent of the 
‘ whole. The denser prominences showing as absorption, markings on the 
disc indicate on the other hand the usual eastern excess, the areas east 
of the meridian being 52*8 per cent of the whole, derived from 4725 mark- 
ings. D ;i darkenings and bright reversals of hydrogen lines on tho disc 
were also slightly more frequent east of tlio meridian ; but of 51 metallic 
prominences observed at tho limb only 19 were east. Three hundred 
and seventy-five displacements of Hu. were recorded in tho chromosphere 
arid prominences, and of those 52*5 per cent wore on the east limb. 

Tho usual preponderance of displacements of tho hydrogen lines 
towards rod is shown both in prominences at the limb and near spots on 
the disc. 

Solar radiation. 

15. Pyrheliometer . — Very few days in 1917 were clear enough for solar 
radiation measures, but a. series of observations was secured by Dr. Eoyds 
early in tho year with the Angstrom pyrheliometer No. 78, and the 
results are given in the following table. In this E is the solar constant 
or tho amount of heat which would be received outside the earth’s atmos- 
phere, in calories per square oeutffnetre per minute, and a is tho transmis- 
sive po wer of tho earth’s atmosphere. 


Date. 

E 

a 

Remarks. 

Date. 


E 

a 

Remarks. 

February ... 

16 

1*813 

0*903 


March 

18 

1*709 

0-830 

Afternoon 


19 

1*731 

0*856 






observations. 


22 

1*730 

0*879 



14 

1*728 

0*858 



23 

1 -781 

0*881 



15 

1*672 

0*874 



25 

1*848? 

0*841? 



16 

1*723 

0*890 



27 

1*769 

0*875 



17 

1*701 

0*890 



28 

1*711 

0*860 



18 

1*662 

0*896 


March 

1 

1*534? 

0*938? 


... 

23 

1*655 

0*886 



2 

1*702 

0*888 


V ' 

29 

1*680 

0*897 



8 

1*687 

0*877 


April 

4 

1*681 

0*901 



9 

1*687 

0*879 



14 

1*602 

0*894 



10 

1*689? 

0*873? 

Incomplete. 

May . 

4 

1*665 

0*892 



11 

1*731 

0*855 



12 

1*598 

0*885 



12 

1*672 

0*873 


r, 

14 

1*635 

0*887 



13 

1*671 

0*876 

Forenoon 



• 







observations 



1 




2-a 
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Dr. Roy els adds the following remarks : — 

4 The instrumental constant supplied by the makers has been used, although the absorp- 
tive power is at any rate much lower than its assumed value. The values of the solar roust ant. 
therefore require to be multiplied by an undetermined factor before comparing with observations 
at other stations. 

Whilst the variations from day to day may not be real it would seem from tin* observa- 
tions that the value of the solar constant was falling from February to May.” 

Workshop construction. 

16. Dr. Royds has constructed and made experiments with interfer- 
ence standards of the pattern of Fabry and Perot with a view to then- 
use in determining solar displacements with great accuracy. II is appa- 
ratus is ready for mounting in front of the spectrograph when observi no- 
conditions are favourable. 

17. A new prism spectrograph for use with the 15-inch Hyderabad 
lens, or the 20-inch, mirror from Poona, was constructed during the 
year . The prism box is large in order to accommodate any prism train, 
lwo 45° prisms of 6-inch aperture are at present used with* col lima, tor of 

.°°t camera 5 -foot focal lengths. The spaces simmmding’ fhe 
prisms are filled with small closely packed sand bags. The prism box is 
mounted on a carriage having 3 flanged wheels running on iron rails 
the instrument may he run into position in the beam of 
.«ht flop 1 the siderostau which also feeds tlio spoctrohcliogranb. The 
“ at 1 P ur P ose °t this spectrograph was to obtain Von us and Fo arc 
spectra when the planet was too near superior conjunction lor burn 
exposures with the grating spectrograph, but atmospheric conditions were 
mtavourable throughout the period when it would have been of use. 

18. A new microscope specially adapted for positive on „e«c,fivo 

measures was fitted to the usual form of Hilgor micromotor "'This 
instrument has been fitted with a new high finality screw a -a n b(> , s d 
tor positive on negative or ordinarv Him- rm . 

^rrymg a single thread has also been reconstructed and a smw 

ment provided for rotating the thread through a small amde tin's is "... 
almost indispensable aid in suectrum mo-tSiwu iw • , / , Us ,s ,in 
never to be provided by mstrZlTZkZ ^ ° W wluril 

llor T nita . l > '- v »•••• 

in red light when near the tun ““ f “ photo * ra > >>»'■« H‘W«lus 

Time , meteorology , etc. 

reference to the lsihouVsitn^floSJffifiu V s u ™ all 7 determined by 
rendered possible by the crartesvof the S™ This is 

permits the Madras wire to he iomed thrmmh Sfim which 

signal is received with accuracy on iost ‘dais and db Tl.<- 
reported to the Postmaster-General, Madras^ ' ^ tailuies arc* at once* 

meafti^fi^ •* ">«" 

bulb) and barograph, the ^Beckley anemo^ph A* amI d,y 

a,lso continue m use. Cloud observation* Sun m tte 1 sunslxrnc recorder 
three times daily. <-tions with the nephoscope are made 

of the Z yea“the 0'00-Uncb “ °™' y ,nonth 

October. The mean for inch in 

the me^fm^^rrrSranTLrr aboyo 
normal. mai ancl tJie mean minimum 1° below 

^Xf-^tre ™ U l m e e “ e « T 1 * 7 ™ S S “ gMly abo ™ normal. 
August, September and f7ovembe? the°totalVn / eb ,T ar F, May, June, 
the average by ?9 inches. The greatest mnn+hV° r the year exceeding 

greatest monthly excess and also the 
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heaviest fall for a clay, occurred in February, usually the driest month 
of the year. 

Wind. — The mean wind velocity was in excess of normal in 
January but in defect in every other month, especially in July, August 
and September. 

Cloud, and sunshine. — The mean cloudness was greater than normal 
but the number of hours of bright sunshine actually exceeded the 
average by 8 per cent. 

22. Seismology. — Seventy-two earthquakes were recorded on the Milne 
horizontal pendulum. Details of the records are given in Appendix I. 

,28. Library. — One hundred and two volumes were bound during the 
year. 

24. Publications. — Volume I, part 2 of the Observatory Memoirs and 
five bulletins were published during the year, but under instructions 
from Government only a few copies were distributed privately outside 
India. The titles are — 

Memoirs, Volume I, part 2. — Results of Prominence Observations, by J. Evers lied, F.R.S., 
and M. A. Evershed. 

Bulletin No. LIIL — The displacement of nickel and titanium lines in the sun and arc, 
by T. Boyds, D.Sc. 

„ No. LIV. — The cause of the so-called pole effect in the electric arc, by T. 
Roy ds, D.Sc. 

„ No. LV. — The solar prominence of 1010, May .20, by J. Evershed, F.R.S* 

„ No. LVL — Summary of prominence observations for the second-half of the 

year 1010, by T. Royds, D.Sc. 

„ No. LVII. — Summary of prominence observations for the first-lralf of the 

year 1017, by T. Royds, D.Sc. 

In addition the following contributions to “ Tho Observatory” wore 
made by the Director : — 

The Einstein Effect ami the Eclipse of 15)11), May 25), XL, 2(59. 

Day and night “ seeing ” ••• ... XL, 400. 

J. EVEKSHED, 

KODAIKANAL, Director, Kodaikanal and Madras 

7th February 1918. Observatories. 


.-5 
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II.— REPORT OF THE MADRAS OBSERVATORY 
FOR THE YEAR 1917. 


follows^" — The staff at the Observatory during the year 1917 was as 


Deputy Director 
Computer 
First Assistant 
Second Assistant 

2. Time service . — The time 


R. LI* Jones. 

S. Solomon Pillai. 

C. Chengalvaraya Mudaliyar, 

E. Ramanujam Pillai. 

at Fort St. George failed on 20 


ume gun at rort »t. George failed on 20 

STSwl 73 a’ § iving a Pf centa s e of success of 97. The semaphore 
failed both at 1 and 2 p.m. on two occasions, failed at 1 but dropped at 

oruS occa sions and dropped correctly at 1 p.m. on all other 

SK5 P r m ‘ r 1 ! 0 l s ! glials was f nt and received at the Central 

telegraph Office, for distribution over India, correctly on every dav 

except one On this occasion— 22nd November— the signals were not 
Ge ^n' a Telegraph Office owing to a fault in the circuit at 
the Observatory. The circuit arrangements here have since been changed 
fao as to permit easier inspection and detection of such faults in future 

ifii> 3 ‘ ^dvcralGgical observations.— Eye observations were made at 8 1 ', 10 b 

W w!! , ! A Ca i 1 me f as m f° rmer years. The Richard thermograph 
and barograph, the Berkley anemograph, the sunshine recorder and self- 
registenng ram-gauge also continue in use. Extra observations wore taken 
tor storm warning purposes and telegrams -sent to Calcutta on 69 occasions. 

4. Buildings etc.— The usual annual repairs to the office and quarters 

the ^bserwitorv wnf th f Th . e S * bsoil drain constructed round 

the observatory was m part effective m stopping the variations in level 

of the transit instrument and the chan CTAS Ll 9.V6 Kami cm nil™, A , J i_I - 

past year. 

5. Instruments. — The following is a 
Observatory on 31St December 1917 :— 


J- JLT O 4.1.1 .IvJ V VUL 

changes have been smaller during the 
list of the instruments at the 


Astronomical. 

bight-inch Equatorial Telescope — Troughton and Simms 
sidereal clock — Haswall. 

Do. Dent, No. 14C8. 

Do. S. Riefler, No. 61. 

Mean Time clock— J. II. Agar Baugh, No. 105. 

. Do. with galvanometer — Shepherd and Sons. 

Meridian circle— Troughton and Simms. 

Portable transit instrument— Dolland. 

Portable telescope with stand. 

Tape chronograph — R. Fuess. 

Relay for use with the chronograph— Siemens. 

Meteorological. 

Richard’s barograph— No. 10, L. Casella. 

Do. ^ thermograph— No. 29637, L. Casella. 

Peander s self-recording rain-gauge — No. 116, Lawrence and Mayo 
Beckley s anemograph — Adie. 

Sunshine recorder— No. 149, L. Casella. 

Nephoscope— Mons. Jules Daboseq Ph. and Pellin 
Barometer, Fortins— No. 1771, L. Casella. 

No. 725, L. Casella (spare). 

Do. No. 1420, L. Casella (spare). 
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Dry bulb thermometer — No. 94221, L. Casella. 

Do. do. No. 38037, Negretti and Zambra (spare). 

Wet do. No. 94219, L. Casella. 

Do. do. No- 38037, Negretti and Zambra (spare). 

Dry maximum thermometer — No. 8581, Negretti and Zambra. 

Dry minimum do. No. 69017, L. Casella. 

Wet do. do. No. 91753, Negretti and Zambra. 

Sun maximum thermometer — No. 127618, Negretti and Zambra. 

Grass minimum thermometer — No. 3377, Negretti and Zambra. 

Rain-gauge (8" diameter) — No. 1042, Negretti and Zambra. 

Measure glass for above. 

Rain-gauge (5" diameter). 

Measure glass for above. 

Stop watch — N o. A-3. 

The variations in the level of the Transit Circle still continue but 
have now a much smaller range than in 1915 and previous years before 
the drain was constructed round the observatory. Further they have now 
become very nearly periodic, and do not show a net progressive change in 
one direction for the whole year, as was the case formerly. During the 
third and fourth week in October there was a rapid recovery in the level 
but it was only about half of the similar change which occurred in the 
third week of October in 1916 and one-third of the corresponding sudden 
change in 1915. The range this year was less than in 1916 and possibly 
this was due to the better distribution of rainfall this year (see remarks 
on Rainfall in Weather Summary). The most satisfactory feature 
however is that the changes are not only smaller but are no longer 
cumulative. During the first half of January 1917 the mean level error 
was + 0 s ' 25 and during the last half of December 1917 and first half of 
January 1918 it was + 0 S T9. 

The rate of the Riefler clock has been very steady during the year. 
If it could be placed in a more favourable position where it would not be 
subjected to such violent fluctuations of tempera, tures as it undergoes in 
its present position, no doubt it would be still more satisfactory. 

6. Weather summary. — The following is a summary of the meteoro- 
logical conditions at Madras during 1917 : — 

Pressure. — The mean monthly pressure was 0'015 inch above normal 
in January and below normal during the rest of the year, the defect being 
greatest in the months of October and December — about 0065 inch. The 
highest daily mean was 30T50 inches on January 9. 

Temperature. — The mean temperature of the air was above normal 
in January and November, below normal in June and September and 
about the average during tho remaining months of the year. The 
maximum shade temperature was below normal in June, August, 
September and December and normal during the rest of the year. The 
highest temperature was recorded on May 25 (105°‘8 F.). The minimum 
in shade was in defect of the average in May and June and in excess in 
January, February and November. The lowest temperature recorded was 
60° '7 on February 19. The highest sun maximum was 164°'l on February 
28 and the lowest on grass was 57° ■ 8 on February 19. 

Humidity. — The percentage of humidity was above normal from 
July to September and differed little from normal during the rest of the 
year. The driest day in the year was June 20, when the humidity was 
only 81. 

Wind. — The wind velocity was above normal in January, normal in 
February and April and below normal throughout the rest of the year. 
The wiud direction was nearly normal in all months except in October 
when it was 15 points towards west. 

Cloud. — The weather was more cloudy than usual in February, 
September and November and less cloudy during the other months. 

3- A 



10 


a -i Tlie percentage of bright sunshine was above normal in 

April, May and July and below in all other months. The total number of 
hours ot bright sunshine during the year was 2190 9 against 23721 in the 
previous year. 

, , Rainfall .-- •Rainfall was in excess of the average from Juno to 
October and m December and m defect during the rest of the year the 
greatest excess being 5 18 inches in October and the greatest defect’ 718 
m November. The total rainfall for the year was 51*06 inches on 
101 days. The monsoon rainfall from October 15 to the end of the year 
was normal and amounted to 26*06 inches. The heaviest rainfall on one 
day was 6*52 inches on October 20. 

n , , Storm-— A depression which formed in the Bay about the 15th 
October developed and moved m a north-westerly direction, giving heavy 

Sm]Or5-nhpT rt A Presiden cy, and tilled up near Nellore about the 

f n 1 Another storm which entered the Bay from the east about 

l*r ddle 0t n Noveml ? er caused squally weather at Madras. Stormy 
SeceLbS. experienced on the Madras Coast during the beginning 


The Obseevatoey, Madras, 
3 rd February 1918. 


E. Ll. JONES, 
Deputy Director. 
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APPENDIX I. 


STATION — KOD AIKAN AL OBSERVATORY. 

SEISMIC RECORDS. 


cj) = 10° 1 ;Y 50" \ = 77° 28' 00 ;/ h = 2,345 metres. Subsoil — Rock. 

Apparat us —Milne’s Horizontal Pendulum Seismograph. 


15)17. T 0 


January ... 

17*4 

rp 2 
X 0 

2*0 

February ... 

■ ... 17*2 

2*0 

March. ... 

... 17*0 

2*0 

April 

17*2 

2*0 

May 

17*1 

2*7 

June 

17*2 

2*7 


1917. 

T 

T 

T? 

July 

... 18*1 

2*8 

August 

. 18*0 

2*7 

September 

... 17*4 

2*8 

October 

... 17*4 

2*6 

November 

... 17*3 

2*7 

December 

... 17*4 

2*5 









Amplitude (?/). 










Distance 

A 

(Km.). 


s T o. 

Date. 

Phase. 

Time 

G.M.T. 


Period. 

(SecJ 

An. 

Ae. 

Az. 

Remarks. 


1017. 


H. M. 

s. 






No record from 

6 th to 8th. 

1 

January 4 ... 

oP 

17 11 

42 








eL 

17 18 

00 




... 





M 

17 22 

06 



80 


... 




F 

17 44 

00 





... 


0 

17 ... 

eP 

2 55 

24 

... 





Widening of line. 



F 

3 24 

54 






3 

20-21 .. 

iP 

23 25 

48 




... 





iJL 

23 32 

18 




• « 4 





M 

23 38 

36 



250 






F 

0 41 

42 







4 

24 ... 

eP 

1 1.0 

18 






Widening of line. 



F 

2 01 

00 




... 



5 

20 ... 

eP 

5 55 

24 






Widening of line. 



F 

(i 12 

42 







0 

30 ... 

oP 

2 57 

48 








eL 

3 07 

24 

... 




... 




M 

3 42 

12 



1350 






F 

7 13 

42 







7 

30 ... 

cP 

8 08 

36 



... 


... 

Widening of line. 



F 

8 25 

54 






# 

31 ... 

eP 

4 08 

00 


... 






iL 

4 23 

00 









M 

4 33 

54 



190 






F 

5 37 

06 


. 



... 


0 

February 12 ... 

eP 

5) 20 

42 


... 



i 

Widening of line. 


F 

10 34 

18 







10 

15 ... 

eP 1 

2 00 

00 1 



... 





iL 

2 04 

48 


... 







M 

F 

2 34 

06 



150 






3 10 

12 

... 

... 

... 




11 

18 ... 

cP 

1 38 

06 



... 

... 


Widening of line. 

F 

2 00 

18 



. .. 




12 

20 ... 

eP 

20 10 

30 



... 

... 




eL 

20 42 

24 


... 


, 





M 

20 58 

06 



160 






F 

22 00 

24 


... 





13 

21 ... 

eP 

10 57 

18 


„ , 

... 



Widening of line. 


F 

11 44 

00 





... 


14 

22 ... 

eP 

10 27 

12 

30 


... 


... 




eL 

10 30 

... 

... 

... 

... 





M 

10 32 

00 


.... 

70 

... 





F 

11 13 

42 



... 




15 

25 ... 

eP 

5 30 

12 


••• 



... 

Widening of line. 


F 

6 44 

12 

... 





Widening of line. 

10 

March 14 ... 

eP 

F 

1 15 

1 25 

18 

24 






17 

15 ... 

eP 

0 34 

06 

... 

... 


... 




eL 

0 54 

12 

... 



... 





M 

1 01 

00 


... 

'*70 

... 

... 




F 

2 01 

30 





... 


18 

16 ... 

eP 

3 30 

18 


. . « 




Widening of line: 

F 

4 04 

30 

... 



*• 
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No. 

Date. 

Phase. 

Time 

Gr.M.T. 


Amplitude ( u ). 

Distance. 

A 

(Km.) 

Remarks. 

Period. 

(Sec.) 

An. 

Ae. 

Az. 


1917. 



II. 

M. 

s. 







19 

April 

a ... 

eP 

12 

48 

12 

... 

... 








iL 

12 

52 

48 










M 

12 

54 

00 



100 







P 

13 

38 

36 







20 


12 ... 

e.P 

2 

59 

12 


... 








iL 

a 

04 

18 










M 

a 

17 

42 



50 

... 






F 

3 

44 

12 







21 


17 ... 

eP 

18 

55 

42 



... 







eL 

18 

59 

00 










M 

19 

02 

30 

•* . 


iio 







F 

19 

37 

06 







2 2 


21 ... 

P 









No P.Th. 




iL 

0 

59 

30 










M 

1 

05 

06 



190 







F 

*1 

34 

0B 







23 


29 .. 

rP 

12 

13 

42 










iL 

12 

25 

12 



... 







M 

12 

30 

12 



80 







F 

12 

56 

24 







24 

May* 

1-2 ... 

eP 

18 

40 

42 

... 









iL 

18 

54 

24 


... 


... 






M 

19 

34 

06 



1420 







F 

0 

02 

30 


... 





25 


24 ... 

eP 

20 

16 

12 










eL 

20 

21 

18 

... 

... 

... 







M 

20 

30 

30 



70 







F 

20 

42 

48 



... 




26 


29 ... 

eP 

6 

59 

12' 



... 







eL 

7 

00 

18 



... 







M 

7 

06 

24 



50 


... 





F 

7 

17 

12 







27 


31 ... 

eP 

9 

06 

24 










iL 

9 

38 

12 










M 

9 

50 

48 



620 

... 






F 

9 

52 

36 







28 

J uue 

3 ... 

eP 

14 

58 

00 

... 





Widening of line 




F 

16 

19 

12 







29 


9 ... 

eP 

9 

46 

00 ' 



... 


... 





iL 

9 

48 

48 










M 

9 

49 

36 


• * ■ 

40 







F 

10 

27 

30 


* - 

... 




ao 


9 ... 

eP 

17 

53 

36 


■ 








eL 

18 

01 

54 

... 

. 








M 

18 

05 

24 



70 







F 

18 

23 

48 

... 

... 

... 




at 


13 ... 

eP 

7 

01 

30 




• * 3 






iL 

7 

07 

42 










M 

7 

49 

42 

... 


600 







F 








... 


32 


13 ... 

P 


... 











eL 

9 ' 

56 

42 

... 

... 








M 

10 

00 

12 



50 


... 





F 

10 

21 

48 







aa 


24 ... 

eP 

20 

08 

00 



... 







iL 

20 

17 

24 


... 








M 

20 

18 

12 



*70 







F 






... 




34 


24 ... 

P 




... 


... 


... 





iL 

20 ' 

51 

18 



... 







M 

20 

58 

12 



50 


... 





F 

21 

13 

06 



.. 




35 


26 ... 

iP 

6 

04 

24 



... 


... 





iL 

6 

08 

42 

. .. 


... 

... 






; Ml 

6 

19 

36 


... 

500 







' M2 

6 

55 

06 


... 

700 







■ ; M3 

6 

56 

42 



650 


... 





f M4 

7 

02 

48 



1080 

... 






F 

10 

48 

30 



... 

... 



36 

July 

4 ... 

eP 

0 

46 

48 


... 

.. 


... 





iL 

0 

53 

48 



... 







M 

1 

13 

24 


... 

290 


... 





F 

2 

39 

12 


... 

... 




37 


4 ... 

eP 

5 

52 

12 



... 


... 





eL 

5 

55 

12 


... 

... 

... 






M 

6 

11 

18 


... 

90 

... 

... 





F 

6 

52 

36 



... 


... 


38 


4 ... 

eP 

22 

20 

36 






Widening of line. 




F 

22 

48 

06 







39 


15 ... 

eP 

11 

11 

54 


... 




Widening of line. 




F 

11 

36 

24 


... 



**• 



Driving clock removed for repairs May 5 to 19* 
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Amplitude ( u ). 

No. 

Date. 

Phase. 

( 

Time 

r.M.T. 


Period. 

(Sec.). 

An. 

Ab. 

Az. 


1917. 


ii 

M. 

s. 





40 

July 15 ... 

eP 

18 

16 

48 






F 

18 

41 

42 





41 

27 ... 

eP 

1 

24 

24 


... 





eL 

2 

23 

24 







M 

2 

33 

06 



100 




F 


. *• 




... 


42 

27 ... 

P 










iL 

4 

00 

54 







M 

4 

12 

36 



340 




F 

5 

10 

00 



... 


43 

29 ... 

iP 

14 

52 

18 







iL 

15 

13 

18 

... 

... 


... 



M 

15 

15 

06 



110 




F 

16 

17 

12 





44 

29-30 ... 

iP 

22 

02 

42 


... 

... 




iL 

22 

11 

24 







M 

22 

45 

36 


... 

520 

... 



F 

1 

38 

12 





45 

31 ... 

eP 

0 

05 

30 







iL 

0 

13 

24 


... 

... 




M 

0 

19 

1.8 

... 

... 

290 




F 

1 

37 

42 



... 

• • * 

46 

August 3 

eP 

21 

49 

24 


... 

... 

... 


iL 

21 

53 

30 







M 

21 

54 

30 

... 


80 

• •• 



F 

22 

05 

12 





47 

5 ... 

eP 

16 

36 

36 


... 


_ 



eL 

16 

47 

06 







M 

16 

54 

48 



i:io 




F 

18 

06 

48 





43 

30 . 

P 










iL 

4 

16 

30 

... 

... 

... 




M 

4 

42 

18 







F 

6 

32 

30 


. . . 



43 

31 ... 

eP 

11 

56 

42 







eL 

13 

01 

48 







M 

13 

05 

24 

... 


170 




F 

14 

05 

54 



... 


50 

September 15 ... 

eP 

10 

07 

42 

... 





F 

10 

19 

30 





51 

17 ... 

P 






... 




eL 

20 

18 

00 







M 

20 

20 

12 

... 

... 

”50 




F 

20 

25 

54 





52 

20 ... 

eP 

3 

39 

24 







F 

4 

05 

18 





53 

20 ... 

eP 

22 

13 

30 







F 

22 

14 

36 





54 

October 17 ... 

eP 

1 

17 

32 







F 

1 

44 

18 




... 

55 

19 ... 

eP 

18 

1.2 

54 







F 

18 

23 

06 





5l> 

22 

eL 

8 

53 

18 


... 





M 

8 

56 

36 



50 




F 

9 

02 

30 



... 


57 

29 ... 

eP 

21 

34 

06 







F 

21 

38 

36 

... 




58 

November 4 ... 

iP 

12 

09 

30 

*•« 

. . . 





iL 

12 

12 

54 


... 





M 

12 

18 

12 


. . . 

1320 




F 

13 

29 

12 


... 



59 

14 .. 

eP 

5 

36 

42 




... 



F 

5 

38 

12 


... 



60 

16 ... 

eP 

3 

38 

12 


... 





iL 

3 

47 

54 

... 






M 

4 

27 

42 



800 




F 

6 

26 

42 



... 


61 

16 ... 

eP 

22 

•27 

12 

... 



... 



iL 

22 

33 

06 

... 

... 





M 

22 

47 

24 



*50 

... 



F 

23 

11 

36 


... 



62 

18 ... 

eP 

3 

07 

00 

... 

... 





L 




... 

... 





M 

3 

12 

54? 



320 




F 

4 

09 

06 


... 




Distance 

A 

(Km.). 


Remarks. 


Widening of line. 

}- Overlapping. 

J Instrument ex- 
amined at 5 h 
2 m . 


No P.Ts. 


Widening of line. 
No P.Ts. 

Widening of line. 
Widening of line. 
Widening of line. 
Widening of line. 
No P.Ts. 

Widening of line. 


Widening of line. 


Light stopped from 

h , m h ra 

3 9*5 to 3 115 
for marking time 
on sheet. 
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Amplitude (u). 










Distance 

A 

(Em.). 


No. 

Date. 

Phase. 

Time 

G.M.T. 


Period. 

(Sec.). 

An. 

Ae. 

Az . 

Remarks. 


1917. 


11. M. 

S. 







63 

November 24 ... 

eP 

11 47 

12 


... 

... 



Widening of line. 

64 


P 

11 53 

30 







28 ... 

eP 

F 

15 01 

15 12 

48 

36 


... 




Widening of line. 

65 

December 1 ... 

eP 

9 57 

48 









eL 

10 01 

12 









M 

10 02 

42 



40 




66 


F 

10 08 

18 







5 ... 

eP 

F 

13 07 

13 13 

06 

18 




.. 


Widening of line. 

67 

19 ... 

eP 

F 

10 01 
10 05 

00 

06 






Widening of line. 

68 

20 ... 

P 








No P.Ts. 



eL 

2 ‘*56 

00 








M 

3 00 

36 



* 90 




69 


F 

3 12 

24 







21 ... 

eP 

18 19 

12 









eL 

18 50 

30 









M 

19 00 

48 



200 




70 


F 

20 21 

18 







21 ... 

eP 

F 

21 51 

21 54 

06 

42 






Widening of line.. 

71 

28 ... 

P 








No P.Ts. 



eL 

22 ’l0 

00 








M 

22 19 

24 



*90 




72 ( 


F 

22 43 

18 







29-30 ... 

eP 

23 28 ' 

00 









eL 

0 25 

06 









M 

0 43 

06 



150 






F 

1 05 

24 
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Kod AIK ANAL mean hourly wind velocity for the year 1917. 

Hours 


16 
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APPENDIX IV. 


KodaikaNAL mean hourly bright sunshine for the year 1917. 


Hours. 


Month, 


ivxoiim, 

0-7 

7-8 

«-*•' | 

9-10 

10-11 

11-12 

12-13 

13-14 

14-15 

15-16 

16-17 | 

! 

17-18 

\l ! 

January > 

o-.'il j 

0*01 

0*05 

0*73 | 

0*70 

0*09 

0-75 

0*04 

0-58 

0-63 

0*50 

0*21 

February ^ 

*50 

•70 

*82 

•87 

*80 

*79 

•73 

*72 

*67 

•61 

*57 

*41 

March , v 

•50 

•80 

■90 

*91 

*90 

*83 

•65 

*50 

*50- 

•49 

•41 

*32 

April %J 

*04 

•88 

*97 

*93 

•91 

*90 

■79. 

*09 

•61 

•55. 

■38 

•27 

May 

*50 

*77 

*92 

*94 

*90 

•78 

•05 

*50 

•48 

•38 

■43 

•32 

♦June 

•1(5 

•at) 

*37 

•48 

*48 

•40 

•35 

*29 

•27 

•19 

•11 

•05 

July 

*1(» 

■47 

*57 

*59 

*04 j 

*50 

•43 

*39 

•26 

*23 

•11 

•02 

August 

X 

•41) 

*58 

•00 

*58 

*41 

•32 

•25 

*10 

1 

*05 

*02 

*01 

September i 

y 'h> 

i 

1 ' 42 

*01 

*40 

*43 

•37 

•24 

•14 

•17 

•09 

*08 

•01 

October J 

i /2t 

•00 

j -oo 

*70 

*70 

•70 

*58 

•54 

i 

*52 

*5 4 

•48 

•27 

November 

*20 

•52 

*00 

*03 

*54 

•40 

•39 

•33 

*33 

*27 

*12 

•03 

December 

*25 

*08 

*77 

*72 

*70 

•70 

•01 

•05 

•07 

•00 

*49 

•09 

Mean 

0 '33 

•002 

O’ 70 

0*72 

0*70 

0-03 

0-54 

0-48 

0*43 

0*39 

0*31 

0*17 


APPENDIX Y. 

NUMBER of days in each month on which the Nilgiris were visible in 1917 


Month. 

Very clear. 

Visible. * 

rust visible. 

Tops only 
visible. 

Total. 

January 


9 

1 

4 

1 

1 j 

14 

February 


<) 

3 . 

■ 

12 

March 


2 

4 


0 

April 



1 


1 : 

May 

2 

4 

1 


7 

June 

8 

4 



12 

July 


1 

3 

... 

4 

August 

3 

10 

1 


14 

September 

2 

4 


... 

0 

10 

October 

3 

7 


... 

November 


5 

1 


0 

December 


10 

1 

■2 

13 

Total 

i 

18 . 

65 

19 

3 

’ 105 1 



18 



means above normal : — means below normal 
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APPENDIX VII. 


ABSTRACT ol the Mean Midoorologicid Condition of Madras in the year 1917 compared 

with the average! of past years. 


Moan values of 

11H 7. 

Difference from 

Average. 

Reduced atmospheric. pressure 

20*s;js 

0*024 below. 

20* SO 4 

Temperature of air 

HI '2 

0’1 above. 

SI- 1 

Do. of evaporation 

7b* 2 

0-7 „ 

74 *5 

Percentage of humidity ... 

7 b 

4 „ 

72 

Greatest solar heat in vacuo 

MH\l 

8*4 „ 

140*7 

Maximum in shade 

sirs 

1*0 below. 

00* S 

Minimum in shade 

74*8 

O’ 1 above. 

74*7 

Do. on grass 

74*2 

i*4 „ 

71*11 

Rainfall since January 1st on 101 days 

51*04 

2*04 „ 

40*02 

(Jeneral elireel ion of wind 

S.1C. 

same as 

S.E. 

Daily velocity in miles ... 

Mb 

24 below. 

171 

Percentage of cloudy sky 

•Hi 

1 3 „ 

41) 

Do. of bright sunshine ... ... 

10*7 

. 

! S*7 ,, 

bS*4 


Duration and Quantity of the Wind from dilVorent points. 


From 

its 

W 

Miles. 

From 

Hours. 

Miles. 

From 

/ 

© 

W 

Miles. 

From 

>/. 

il 

Miles. 

Norf h. 

>.* >7 

2,200 

Mast. 

257 

1 , 1 2H 

South. 

1 42 

044 

West., 

240 

1,570 

N. by E. 

220 

1,44-1 

1C. by 8. 

245 

1,204 

S. by W, 

242 

1,707 

W . by N . 

221 

1,252 

NX 1C. 

21.4 

i ,457 

E81C. 

44 H 

l,b04 

ss. w. 

211 

1 ,280 

W. N.W. 

40 

404 

NE. by X. 

414 

4,14b 

SIC, by E.j 

(50S 

4,141 

SW. by S. 

27b 

1,50b 

N, W. by 
W. ‘ 

Ml 

b 1 5 

X.H. 

2Sb 

2,220 

SIC. 

f>22 

4,004 

s. w. 

171 

1,014 

N W. 

75 

4*14 

NE by E. 

2.‘ >.* > 

1 ,bSS 

SE. by S. 

b72 

4,424 

SW.by W, 

201 

1,004 

mv. bv 
N. " 

144 

058 

KNE. 

n;r. 

1,044 

SSE, 

417 

4,504 

wsw. 

240 

1,484 

NNW. 

171 

1,047 

E. by X. 

•>f,i | 

1,113 

S. by E. 

424 

2,1f>4 

W. by s. 

440 

1 ,084 

N. by W. 

145 

1,177 


There were 25H calm hours during the year. The msultanf. corresponding to the above 
numbers is represented by a HE. by E. wind, blowing with a uniform daily velocity of 3(j miles. 



Madras Observatory Number of hours of wind from each point in the year 1917 



Annual total. 



APPENDIX IX. 
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Madras Observatory. Number of inches of rain from each point in the year 1917 . 


22 
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APPENDIX XI. 


Madras Observatory. — Wind, cloud and bright sunshine, 1917 . 


Month. 

Wind resultant. 


Cloud (0— 

J0). 


Bright sunshine. 

Velocity. 

Direction. 

8 H. 

10 H. 

10 H. 

20 H. 

Mean. 

Average 

per 

day. 

Greatest 
number 
of hours 
in a day. 


MILKS. 

1*0 1 NTS. 






HOURS. 

HOURS. 

January 

142 

NE by B. 

8*0 

4*0 

2*8 

2*9 

3*4 

7*5 

9*2 

February 

95 

East 

2-0 

3*4 

2*7 

2*4 

2*9 

8*5 

11*0 

March 

103 

ESE. 

2*9 

3*5 

1*5 

1*8 

2*4 

8*1 

10*2 

April 

180 

SSE, 

2*3 

2*2 

1*5 

0*8 

1*7 

9*2 

10*8 

May 

120 

SSE 

oo 

1*8 

2*8 

3*0 

2*5 

7*8 

9*7 

June 

9ft 

S. by W. 

0*1 

5*0 

8*2 

0*7 

| 0*7 

7*3 

7*5 

July 

80 

SW. by S. 

7*1 

0*0 l 

1 

7*1 

i 

0*4 

0*8 

3*9 

8*0 

August 

07 

SW. by S. 

5*7 

5*5 

7*8 

5*1 

0*1 

4*0 

9*1 

September 

48 

ssw. 

0*9 

7*2 

0*4 

0*2 

0*7 

3*7 

9*1 

October 

42 

VV. by S. 

5*0, 

5*1 

5*0 

4*4 

5*1 

5*0 

10-4 

November 

lift 

N. by E. 

0*0 

0*8 

0*3 

5*1 

0*2 

4*0 

9*7 

December 

143 

N. by E. 

4*3 

4*8 

5*7 

4*0 

4*9 

5*0 

8*4 

Annual 

JO 

SE. by E. 

4*0 

4*7 

4*0 

41 

4*0 

0*3 


* 




- 
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KODAIKANAL AND MADRAS OBSERVATORIES. 


-REPORT OF THE KODAIKANAL OBSERVATORY 
FOR THE YEAR 1918. 


Staff . — The staff of the Observatory on December 31, 1.918, was as 
follows: — 


I )i roc. tor 

Assistant Director 

First, Assistant 

Second Assistant 
Third Assistant 
Fourth Assistant 
Writer... 

1 Mi ot ( igra | >h i c A ssi sta n t 


J. Fvcrshed, E.R.S. 

I T. Itoycls, D.So. (on deputation). 

IH. Sitaromu Ayyar, acting sub. pro Inn. 
j S. Hitarama Ayyar, R.A. 
lA. A. Narayaua Ayyar, acting sub. pro Inn. 
A. A. Narayaua, Ayyar, b.a. 

S. lUlasvmdaram Ayyar. 

Vacant. 

L. N. Krishnaswami Ayyar. 

R. Krishna Ayyar. 


MA<<NKTI<1 SECTION. 

Magnetic ( Hiscrvor ... ••• ... S. K. liunmswanii Ayya,n,i*ar, it. a. 

Magnetic Recorder ... ... ... S. S. Itanga Acliarya. 

T1l<‘ death occurred on October 14 of Second Assistant (J. Nagaraja 
Ayyar after a. partial recovery from a. severe attack of influenza. fie 
joined the stall of the Observatory in April 1, 1899, as writer and was 
promoted to Second Assistant on February 12, 1909. Mr. Nagaraja 
Ayyar was a good observer and was very skilful in the handling of 
instruments, lie early succeeded in photographing an excellent series 
of spectra of large sunspots and was the author of a paper on the 
weakened lines in spot spectra published in the Astrophvsieal Journal in 
1907. Vol. XXVI, p. 143. 

The subordinate stall consists of a book-hinder, an assistant book- 
binder, a, mechanic, six peons, a, boy peon for the dark room and two 
lasears. 

2. Instruments . — With the exception of the new constructions and 
adaptations mentioned in paragraph lb the instrumental equipment of 
the Observatory has remained the same. The 15-inch lens borrowed 
from the Nmmiiah Observatory, Hyderabad, is still in use for photo- 
graphing solar and Venus spectra. The Kullborg ’sidereal chronometer 
Unit to the Nizamiah Observatory in 1917 remains at that Observatory. 

8. We-atlmr conditions. The partial failure of the south-west 
monsoon in the months June to September inclusive resulted in less 
unfavourable conditions than is usual in those months. On the other 
hand the months of May and November were unusually cloudy and 
wet. The mean definition in the north dome between 8 and 10 a.ni.- was 
21) on a scale in which 1 is the worst and 5 the best ; the best monthly 
mean was 3'3 in April and in December. There were thirty-nine (lays, 
in the year when the definition was 4 or over. 

Photographic and visual, observations. 

4. Photo heliograph . — Photographs on a. scale of 8 inches to the Sun’s 
diameter were obtained on 308 days. In June the 6-inch photo-visual 
lens previously employed for this work was replaced by a visual 

l-B 
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achromatiG of the same diameter and focal length, and the daily photo - 
graphs are now taken with a green colour screen limiting the effective 
u ^ the spectral region between F and G. Some experimental 
photographs have also been obtained in red light with lantern plates 
dyed with pmacyanol. 

5. Spectroheliographs . — Monochromatic images of the disc in K 
light were obtained on 337 days, prominence plates on 249 da.vs and Ha 
disc plates on 261 days. 

6. Six-inch Cooke equatorial and spectroscope. Work with this instru- 

nient lias been continued on the same lines as formerly for visual 
observations of solar phenomena which cannot bo readily photo- 
graphed. 4 1 

7. Grating spectrograph. This was employed mainly in researches 
connected with displacements of the solar lines, the' programme of 
work including photographs of the spectrum of Venus with Fe arc 
comparison lines, also control plates of sunlight and Fe arc. A 
good series of third and fourth order plates of the carbon arc and solar 

Was securGd J&r measuring the displacements of the cyanogen 

iSwf 16 ! \ 38 ? 3 - ?^ rin » a 8 PoH of exceptionally clear sky in 

ebruary and March about fifty solar rotation plates were also obtained. 

v. J&'Ttie Vmws spectra.- In the six months April to September inclusive 
Tifoc.1 , f nus spectra were obtained on twenty-seven mornings, 

inese and 31 plates of sunlight spectra have all been measured by the 
positive on negative method, and yield results of great interest. The con- 
trol plates taken under precisely the same conditions as the Venus plates 
give a mean shift of the more affected iron lines in the region 4337—4494 
ot + 0-010A and of the less affected lines + (H)03A. The Venus plates 
JCfV 1 ®? 1 ' tlie western elongation of the planet, when the angle Venus- 
’ Was ab . out J 5 , yield slightly smaller values of the shifts, and 
inc-^«A« P wf eSS ^° dim V utlon of wave-length as the angle at the Sun 
wf +f - Wlien tlns : an g. lG exceeds 90° the displacements Sun — arc all 

have the minus sign, that is the solar lines reflected by Venus are shifted 
to violet instead of to red with reference to the iron arc. 

™ 8 vei 7 striking 4 result is shown in the following table 


Month. 


Mean angle. 

9~©--© 


Displacements in angstroms. 


April and May . 
June 

July 

September 


More affected 
lines. 

+ 0*008 
4 - 0*002 
- 0*001 
- 0 * 00(5 


Less affected 
lines. 


4 0*002 
- 0*002 

- 0*004 

- 0*010 


K also appears that the more affected lines diminish in wave-length 
more than the less affected lines, so that when the light is derived from a 
hemisphere of the Sun turned about 90° to Earth, the Fe arc and sola 
lines nearly coincide. a 

, - r+ T1 if ,?+i Ult °i Ve *^ work seems t0 dispose finally of the possi- 
bility that the solar line-shifts are due to the gravitational effect result n<> 

from Emstem s generalized relativity hypothesis. As the shift towards 
red of the solar hues, according to these observations, is only observed in 
the light derived from a hemisphere of the Sun facing towards Earth it 
seems necessary to admit an earth effect whether the shift is interpreted 
as motion or otherwise. It is very desirable that confirmation of these 
results should he obtained independently by other observers. 

« ,? die T e 5 us s P e< r tea obtained in 1918 leave still undecided the question 
oi the rotation period ot the planet, although such evidence as ]L teen 
obtained tavoure a short period. Four excellent plates obtained in 
November and December 1917 near the eastern elonfation of the planet 



give consistently low values of the orbital velocity, but this may be inter- 
preted in two ways: either the planet rotates in the same direction as the 
Earth and with approximately the same period, or the Sun — arc displace- 
ments are not constant but liable to considerable changes. 

It was hoped to obtain confirmation of the low values of orbital 
velocity, implying a rapid and direct rotation, at the western elongation 
of the planet in April; but owing to the very bad definition prevalent in 
the spring months at Kodaikanal, it was found impossible in a, long 
exposure to keep the planet in a fixed position on the spectrograph slit. 
The spectra, therefore represent more or less the integrated light of the half 
disc, including rays from parts of the planet approaching the Earth, and 
■from other parts receding from the Sun ; resulting in a partial compen- 
sation of the effect looked for. The mean of eight plates gives an orbital 
velocity only 07 percent below that derived from Nautical Almanac data, 
whilst the plates taken at eastern elongation gave a, value 3'5 per cent 
below the calculated velocity, a defect which is over ten times the 
probable error of a, single plate. 

The uncertainty as to the effect of the planet’s rotation, and the 
possibility of variations in the wave-lengths of the solar lines, make it 
useless at present to derive a, value of the solar parallax from the deter- 
minations of orbital velocity. Observations have been instituted however 
to test t he constancy of the' Sun — arc shift. Plates taken at weekly inter- 
vals in September, October and November indicate only very small 
change's when longitudes on the Sun differing by 90° are compared; but 
monthly tests will also be made, extending over a, much longer period. 

In photographing the spectrum of Venus with the grating spectro- 
graph in the blue and violet regions, it was noticed that longer exposures 
were required than is necessary when the image of a brightly illuminated 
terrestrial cloud is brought on to th.o slit. Direct comparisons of the 
spectra in a low dispersion prism spectrograph, using a, parabolic mirror 
to form tin 1 image of Venus, showed that with exposures regulated to give 
equal density in the green region the Venus spectra are much weaker in 
the violet than the cloud spectra, suggesting that the atmosphere of 
Venus is devoid of clouds, or if these are present the atmosphere above 
them must be strongly absorptive for the violet rays. 

9. The ctjunixjm baud *. — The measures of the cyanogen band-linos 
in the Sun and in the carbon arc have shown that most of tho lines are 
shi fted towards red, both at the centre of the disc and at the limb, and as 
in the case of iron the stronger lines give the larger shifts. Tho shift at 
the limb is on the average greater than at the centre of tho disc, but is 
less than the theoretical gravitational shift equivalent to 0*634 km. /sec. 
A systematic difference was found between north and south polar limbs, 
which requires further investigation. 

10. The solar rotation . — Of the series of plates of the Wa region 
obtained in the tine weather of March and April, ,‘12 have been measured 
by the positive on negative method. The results show that despite the 
increased accuracy obtained in the measures large discordances in rota- 
tional velocity are still found in individual plates. In the equatorial 
regions, where spot disturbances are generally absent, plates taken on the 
same day will sometimes differ by as much as 3 percent. The provisional 
mean value of the sidereal velocity at the equator from this scries of 
plates is about H)2 km./sec. but tho extreme val ues differ by about 6 per 
cent in excess or defect of this. The average probable error of a plate 
from ten strong Ca and Fe lines of mean intensity 6 is ±0-006 km./sec. 

1 n exceptionally good plates it is as 1 ow as ± 0-003 km./sec. The measuring 
errors are found to bo smaller than tho plate irregularities. Probably 
more uniform results might ho obtained if the solar image were not well 
focussed on the slit, or were affected by astigmatism, so that the lioht 
forming the spectrum would be derived from a larger area of tho Sun’s 
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surface. The question of haze affecting the results is ruled out by the 
fact that photographs were obtained only on the clearest possible days. 

In the case of the Ha line, which was also measured, the local dis- 
tortions are nearly always present, and greatly interfere with the 
accuracy of the measures. The velocities obtained are generally hut 
not always larger than for the iron lines. The mean equatorial' velo- 
city derived from Ha is 2‘05 km./sec. 

11. Nova aquilce . — Two series of prismatic camera spectra of tin* 
Nova were obtained between June 12 and July 11, and t he result of a 
study of these have been communicated to the Royal Astronomical 
Society. The changing wave-lengths of the double series of hydrogen 
absorption lines and of the enhanced lines of iron suggest an analogy 
with the solar eruptive prominences, for Kodaikanal photographs ha ve 
proved these to move out from the Sun with accelerating velocity, 
indicating the action of a repulsive force, which is probably operative 
also in novae. The hydrogen emission bands in the Nova' an* shown 
to have widths proportional to wave-length, which would not he t he case 
if pressure or density were concerned in the widening ; it is therefore 
considered to be a Doppler effect also, due to a vast explosion or expansion 
of the gases in all directions. The narrow absorption line I I which is found 
superposed upon the broad emission band lie is shown to have a dis- 
placement which is almost the same in amount and sign as that due to 
the solar motion in space, implying a stationary condition of the calcium 
vapour with reference to the sidereal system' ; it probably has no eon 
nexion with the star, and appears to be widely distributed' in t he niilkv 
way region. 


12. Conjunction of Venus and Sun .— Arrangements wore made with f lie 
6-inch photoheliograph to obtain a series of photographs of Venus in red 
light, before, during, and after superior conjunction with the Sun bv the 
method proposed hv Mr. Lindemann for photographing Remdus ’ in eon 
junction with the Sun. On November 24 the planet was within <>' of i he 
bun’s limb and had it been possible to carry out the programme it would 
have been of great interest to ascertain whether the t rack of t he planet wax 
bent inwards towards the Sun (Einstein effect) or pursued a nerfeeth 
straight path past conjunction. On October 28 the sky was perfect V 
clear and it was found possible to photograph the planet then ,„dv 7 
yf foa. with® red filter A sp 5*4 

out scattered sunlight. An exposure of 10 seconds was found suflietem 

with pinaeyanot, 
a ratio K/A' 1 m 


uut scauereu sunngm. An exposure of 10 seconds was 
to give a distinct image of the planet with plates <lyod 
The scale is nearly 10" to the millimeter, equivalent to • 


enlarging lenses 


being 


used and a mirror to reflect the 


convenient position. 'The red glaV filter* pbrnlm X. Cus'.-fU," 
b-inch object glass ; and in order to obtain photographs . . . .. r 

conjunction the filter was carefully silvered the Sun’i ot 

be brought on to it without risk of fracturing the ! ‘IV * ' H * n 

time, owing to the partial transparency of the silver^ Him A (r U ‘ 
igbt was transmitted to give a LtincI t Cwlih 

seconds exposure. A small nart of the hi™ incc-mu with a 10 

light of Yenns to be freely transmitted It was honed^if' n,low lh( ‘ 
photograph both planet and Sun with a sinMe exposuU 'bn/ 1S m(,H ,\ 1K . U> 

a sill 116 ^ 

through the openir^i^^e^^v^jBD^wh^Hi^Smi^i^l 111 ^ <>f fch< i plat< * 
this way, hut perhaps not enough to entirely w? photographed in 
However after October 28 *Tclear ^ (>f 

and the experiments were abandoned CUrred tor a * )0u t two months 

mirror and us e P a sto^e^o^eeTlens of at leasToi) , ei l lttr S ir >K lenses and 
large e q natorial. With a liter 



red, and plates sensitised with dicyanin Venus could probably be 
photographed in superior conjunction with the Sun ; but a non-diffusive 
sky and good definition would be essential conditions, and these could 
probably be found only on an oceanic island, or in Kashmir. 


Stnnmanj of sunspot and prominence observations. 

13. Mum-pots.— The following table shows the monthly numbers of new 
groups observed at Kodaikanal, and their distribution between the north- 
ern and southern hemispheres. The mean daily numbers of spots visible 
are also given ■ 


New groups .. 
North 
South 
Equator 
Daily numbers 
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Year. 
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35 

32 | 

24 

82 

27 

23 

832 

IK 

15 ! 

11 

18 

14 

8 
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if> 
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18 

14 

12 

15 

1(54 

l 

1 

... 
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3 

(5*7 

5*2 

4*1 

5*8 

5*1 

4*2 

5*2 


The maximum spot activity of the present cycle took place during 
the second half of 11)17 for both hemispheres when the mean monthly 
number of new groups reached 17 for the northern hemisphere, and 16 
for the southern ; and the mean daily number rose to 7*1. The above 
table for 11)18 shows a considerable reduction in these figures. 

The number of now groups decreased more rapidly in the northern 
hemisphere than in the southern and in 11)18 the spot activity was about 
equal in the two hemispheres. 

The approximate mean latitude of the spots was 1.1 °*8 in the northern 
hemisphere and 1 1°*(> in the southern, a decrease of over 2° in each 
hemisphere compared with 11)17. 

The number of brigl.it reversals and of displacements of the \\a, lino 
fell from 188 and 188 respectively in 1917, to 422 and 108 in 1918. There 
were 11 observations of 1) 3 as a dark line in 1918, the great majority 
being recorded during 1 he first half of the year. 

11. Prominences. A rapid decline in prominence activity occurred 
during 1918. The mean daily areas in square minutes of are, derived 
from the Kodaikanal photographic records, arc as follows : — 


i 

Nor tli. ‘ j 

South. 1 

Total. 

10IK January to June 

2 28 

2*72 

5*00 

J uly to December 

1 *24 

1*00 

323 


The mean daily number recorded also fell from .1 8*2 for the first six 
months to 1(M for the second half of the year. 

The high latitude prominences reached their greatest development, in 
the southern hemisphere, and the closest approach to the poles during the 
early months of the year and then rapidly declined. After July there 
were no prominences of any magnitude recorded between latitude -I- 50 and 
the north, pole. In the south the polar regions maintained some activity 
until tho end of the year. This decline of the polar prominences is a 
well marked phase in the prominence cycle and occurred last in the year- 
1907. 

Prominences generally attained a maximum development in the 
northern hemisphere early in 1917, whilst the southern maximum 
occurred during the first half of 1918. This delayed action of tho south 
2-a 
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has caused a reversal of the relative activity of north and south as is 
seen on comparing the areas given above with those in the report for 
1917. 

Prominences projected on the disc as absorption markings attained 
their greatest development during the first six months of 1918 in both 
hemispheres, but there was a rapid decline during the latter half of the 
year in the northern hemisphere only. 

Prominence areas east and west of the Sun’s axis show a western 
excess during the first half of the year and an eastern excess during the 
second half. The denser prominences showing as absorption markings 
give the usual eastern excess throughout the year, the areas recorded 
east of the meridian being 52'4 per cent of the whole, derived from 5720 
markings. Metallic prominences and prominences showing displaced 
lines were more frequent on the western limb than on the eastern. 

The usual excess of displacements towards rod is indicated for the 
hydrogen lines both at the limb and on the disc. 

lo. Magnetic observations . — Continuous magnetograph records are 
obtained of declination, vertical force, and horizontal force. Absolute 
observations for dip are made daily excepting Sundays, declination and 
horizontal force on three days per week alternately. All the records are 
made over to the Magnetic Survey Office, Delira Dun, and the results 
are published by the Survey a nn ually. 

The vertical force magnetograph had occasionally to be readjusted 
during the year, and the earth inductor gave trouble owing to wear of 

the commutator, which was turned true in December. 

Twenty-three “great” and 136 “moderate” magnetic storms were 
registered during the year. March, November, and December, were the 
most active months of the year, and January was the quietest month 
There were nine “ great ” storms recorded in December. 

1.6. Workshop construction .— The heavy equatorial mounting of the 
Poona 20-incli reflector was erected under the old sliding roof originally 
used for covering the siderostat of the spectroheliograpli. This roof was 
mounted on rails and made more manageable by cutting off one-third 
of its length. The diiving clock of the equatorial was repaired and put 
into working order. 1 

A track built of teakwood with flanged brass wheels was constructed 
and mounted on rails in the spectroheliograpli building, about twelve 
tGGt ii om tliG sidoiostat mirror. On tliG truck an 1 8-inoli parakolit* 
mirror is mounted, and this can now lie used alternatively with the 
spectroheliographs and other instruments depending on the 18-inch 
siderostat. A prism spectrograph was also arranged near the siderostat 
for use with the parabolic mirror for star or comet spectra 

A Hilger micrometer of old pattern but provided with a, high quality 
screw was entirely reconstructed and converted into a positive on 
negative micrometer. The screw is mounted near the base plate of the 
machine and is connected with a carriage provided with accurately turned 
wheels running on straight gun-metal ways. The microscope is of 
novel design consisting of two opposed object lenses each of 9|- inches 
focal length, and an eye-piece. The distance of about .20 inches 
separating the conjugate foci of the lenses is shortened by an arrangement 
analogous to that used in prism binoculars. The long focus solves the 
difficulty experienced with ordinary microscopes of focussing simul- 
taneously the positive and negative films, Avhich are necessarily separated 
by a small space, . 

17. Time .— The error of the standard clock is usually determined by 
reference to the 16-hour signal from the Madras Observatory. This is 
rendered possible by the courtesy of the Telegraph Department which 
permits the Madras wire to be joined through to this observatory The 
• signal is received with accuracy on most days and all failures are at 
once reported to the Postmaster-Oxeneral, Madras. 



18. Meteorology . — Eye observations arc made at 8 h , 10 1 ’ and El 1 " 
local mean time as in former years. The Richard thermograph (wet and 
dry bulb) and barograph, the JBcckloy anemograph, and the sunshine 
recorder also continue in use. Cloud observations with the nephoscope 
are made three times daily. 

•Pressure . — The mean annual pressure differed very little from the 
normal but there wore large variations in the individual months. The 
pressure was in excess in the monsoon months June to October inclusive 
and largely in defect in J anuary and May. 

Temperature . — The moan annual temperature was slightly higher 
than the normal, the greatest excess was 8° in July. The grass minimum 
temperature for the whole year was 28°'0 recorded on the 3rd February.. 

Humidity.- The monsoon months June to October inclusive were 
drier than normal but the mean humidity for the year was only 1 cent 
below normal. 

Rainfall . — The total annual rainfall was in defect by 2T8 inches only, 
but there was a. defect of 11*2(1 inches in the months July to October 
inclusi ve'. There was an excess of 2*86 inches in January and 7*95 inches 
in November. 

Wind. _ The mean daily wind movement was 270 miles, the normal 
being 800 miles. The defect occurred mainly in the months June to 
October. The greatest excess was in May. The mean direction in that 
month was S. by W., the normal direction .'being N.N.E. 

Transparency of the atmosphere. The transparency of the lower 
atmosphere as judged by the visibility of the Nilgiris, about 100 miles 
distant, was much below the', average. 

Cloud and sunshine.- The mean amount of cloud was in excess in 
January, May, November and December. The total number of hours of 
bright sunshine was 280!) which, is 18 per cent above normal. 

The most striking features in the weather at Ivodaikana l in 1018 were 
(1) the early arrival of the south-west monsoon, which set in throe weeks 
before the normal date, (2) the partial failure of the monsoon in. the 
months July to October inclusive and (8) the heavy rains in January and 
November. 

19. Sei sinology. The Milne horizontal pendulum recorded one 
hundred and twenty-seven earthquakes, an exceptionally large number. 
Details of the records are givon in Appendix I. 

20. Library. One hundred a.ml seven volumes wore hound during 
the year. 

21. Publications . — ‘Bulletin Nos. 58 and 59, dealing with the promi- 
nences of the second half of 15)17 and the first half of 1918, were issued 
during tins year ; hut only a lew copies were distributed privately outside 
India. 


J. EVERK1 LED, 

Director , Kodaikanal and Madras 

Observatories.. 


Kodaikana l, 
(5/// February 15)15). 
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II. REPORT OE THE MADRAS OBSERVATORY 
FOR THE YEAR 1918. 


followsf-r The Staff ° f the Observator y on 31st December 1918 was as 

?r p r irect : ;;; ;;; *■£• w . 

Second Assistant p j^^ varaya Mudaliyar. 

I was on leave from the 1st May to 16th Tnoc icne wr T 
Angus was in charge of the Observatory and tho lIS* 8 A ? ¥ r y Tames 
during my absence. Mr. Solomon PRlS^ nSl Meteorological office 

from 15th July to 3rd September. Mr. E Ramanui am°PiR a i V f l°" *q loav o 
Asmtant, was transferred to the Meteorological J 0 ffi I on 16th U>Z h 

due to faults at Ihe Observatory^ The ttal baU 4 ^?hA U ' 6S VS"? 
altogether on eight days. On fob of aes™ays ^e re£,i?A™«v 
the Harbour was out of order and on twn nth™ a casing appai at us at 

rupted. None of thesf&SSes were eta, to ^tateTthe OW R Y in V‘ 
twelve other days the time ball failed at 1 Sri 0b f rvatory. On 

p.m _ Most of these partial failures wore fonndtoV/ducto the’ffi^ tf ? 
the line was interrupted at the Central Tele<>ranh office i „ V lct tliat 
one who did not know that it was required at £^11?- by S + T° 
purpose. The 4 p.m. roll of signals was sent to thl Sral offir'i 

on every day and was received there correctly eveent mi in-7. apb oblce 
when the diffuser had not been joined on. 7 pt 011 hve occasions 

10 h S w^ e l e Sri 0 i 0 I iC f observations. Ey o observations were made at 8" 
10, lb, and 20 local mean time as in former years Thn rr i i 
thermograph and barograph, the Bockley anomoSanh tlm i ‘ 
recorder and self -registering rain-gauge ‘also continue h ^ + n ° 

observations were taken for storm waim-inm ™ur.v¥Y imUC i 1 i 1 1 uso - ^ x tra 
to Calcutta on 47 occasioned to ffi3K oC Ssiom mt 

f^usma! annual repairs to the office 


a .... w-o UOIA CCilAXJ 

were carried out during the year. 


and quarters 


5. Instruments . — The following is a Hat of xt. , ■ , 

Observatory on 31st December 1918 r ° lnstm nients at the 


(a) Astronomical. 

Eight-inch Equatorial Telescope-Tronghto,, and Simms 
Sidereal clock — Haswall. 

Do. Dent, No. 1408. 

Do. S. Riefler, No. 61. 

Mean Time clock— J. H. Agar Baugh, No. 1.05. 

,, . v Do \ . J^th galvanometer — Shepherd & Sons 

Meridian circle— Troughton and Simms. 

Portable transit instrument — Dolland. 

Portable telescope with stand. 

Tape chronograph— R. Fuess. 

Relay for use with the chronograph— Siemens- 


(Tj) Meteorological. 


Richard’s barograph— No. 10, L. Casella 

Do. > thermograph— No. 29637, L. Casella. 

Teander s self-recording rain-gauge— No. 116, Lawrence and 
Reckley’s anemograph— Adi e. 1 

Sunshine recorder— No. 149, L. Casella. 

Nephoscope Mens .Jules Daboseq and Ph. Pellin. 


Mayo. 
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Barometer, Fortins— No. 1771, L. Casella. 

Bo. do. No. 725, L. Casella (spare). 

®°- ( -l° No. 1420, L. Casella (spare). 

Dry bull) thermometer — No. 94221, L. Casella. 

„ ^°* (,<) - No. 38037, Negretti and Zambra 

Wet do. No. 94219, L. Casella. 

3p°* (, °* No. 38037, Negretti and Zambra (spare). 

Dry maximum thormometei — No. 8581, Negretti and Zambra. 

Dry minimum do. No. 09017, L. Casella. 

( \°* d°« No. 91753, Negretti and Zambra. 

Sun maximum thermometer No. 127(118, Negretti and Zambra. 

Grass minimum thermometer No. 3377, Negretti and Zambra. 

Fain-gauge (8 diameter) — No. 1042, Negretti and Zambra. 

Measure glass for above. 

Rain-gauge (5" diameter). 

Measure glass for above. 

Stop watch— No. A-3. 

r^ln 0 or *’ or Transit Circle at tlie beginning of the year was 

J y/.+ T \ 0l 7 Tttlc change occurred during the first three months. In 
April it began to change in the usual manner and reached its maximum 
negative value at the end of October, when the monsoon burst. In the 
course of a few days of heavy rain at the beginning of November it went 
through a rapid change in the reverse direction. The error had almost 
disappeared by the ,21st November and at the beginning of this year its 
value was + Oa 25. It is satisfactory to see that the variations though 
much larger than is desirable are no longer cumulative. 

The rate of the Eiefier dock has been very steady during the ww. 
I here was however a sudden change on the 9tli July which is believed to 
have been due to the effect of the Calcutta earthquake of 8th July. A 
report on this matter was sent to Dr. Murray Stuart, who was deputed to 
investigate the earthquake, on the 11th September. 

(). Wmt/ur nummary . — The following is a summary of the meteoro- 
logical conditions at Madras during 1918 

Pramire . — The moan monthly pressure was above normal in 
February, March, June, July, September, October and December and below 
normal in the remaining months, the greatest excess being (H) 19 inch in 
October and the greatest defect 0-052 inch in January. The hidiost pres- 
sure was 80-119 inches on February 1.0 and the lowest ,29'827 inches on 
May 1. 

T ampumture. —Tho mean temperature of the air was above normal in 
January, July, August, September, October, November and December and 
below nonnal in the remaining months. The maximum shade tempera- 
ture was above normal in April, July, August, September and October 
and below normal (hiring the rest of tho year. The highest temperature 
recorded was 104 d F. on August 4. The minimum in shade was above 
normal m January, July, August, September, November and December 
and below normal in the remaining months. The lowest temperature 

Wa S T 8 T Ternary 15. The highest sun maximum was, 
10<> -9 4. on September 8 and the lowest on grass was 5(>°*C> F. on February 

Humidity .— The percentage of humidity was abovo nonnal through- 
out tho year except m .July, August and October. The driest day in the 
year was February 15, when the humidity was only 85. 

Wmd.-Tho wind velocity was in defect throughout tho year cxcopt 
in January The wind direction was normal in February, March, August 
and September. ’ ‘ 

_ id. — T he amoun t of cloud was normal in September and Decem- 

ber. In January, May, August and November the sky was moro cloudy 
than usual and loss cloudy during the other months. ' “ 

Sunshine.— Ti re percentage of bright sunshine was normal in March, 
above noimal in April, Juno, July, August and October and below in all 

3-Al 
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-other months. The total number of hours of brioht sunshine durino- tho 
year was 2331-6 against .2190-9 in the previous yean * ° 

-»r Rainfall. Rainfall was above the average in January Februarv 
May November and December and below in the remainino- months the 

* n November and tho Contort defect 
Ifxx ii hi October. The total rainfall for the year was 75-00 inches 
was 50-lQ h ir.nh 10 in “ 1S0( I )n rani ±'all from October 15 to tho end of the year 
November 2 * heAV10St millM1 011 0110 clay was 6*33 inches 7 on 

Novenfl w T+ A r7 d ° I ?' eBKL ?“ formed in the south of the Bay on the 10th 
di “;J developed into a severe storm and moved in a westerly 

1 a m on ?ho P mh V ? a httl ? t -° 1 tlle north of Madras shortly afte? 
, Between midnight and 1 a.m. the barometer foil 

was 39 4 milps f^e wind movement at the Observatory for that hour 

much V u 0<at7 l l th0 fi m r e gusts 3‘ U8t before 1 a.m. was 

and 1 w fZ th f 40 m \ les P er hour - There was a lull between 1-5 a m 
and 1-2.) a.m. when winds wore very light. At 1-25 a.m. the ousts wm-7> 

to 1 ^^V C ^n mP ‘t^ 0d 1>,Y i , (4lan "’ c in wind direction from about N.N W 
to VV .N.W . from 3 a.m. and the winds began moderating 


The Observatory, Madras, 
3rd February 1919. 


R. Ll. JONES, 

Deputy Director , Madras Observatory. 
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* There was a lull between 10 h J and 17 h i. 

At 12 h 50**8 the boom had moved east 8*5 mm but instead of oscillating in the usual way moved westwards 
very slowly 2» m in a minute and a half. The usual oscillations were resumed at 12 h 57**8. 
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Period. 

(See.). 


Amputude ( u ). j I 

1 i I Distance j 

! i I A 

An. j An. j A/., j (Kin.). 


K KM A It KS. 


50 


! 1420 

i 


250 


100 


80 


130 


40 


1 Of) 


840 


050 


Widening of line. 
Widening of lime 
! Widening of line 


| Widening of linn, 
| Widening of line* 

j 

j Widening of line 
j Widening of line. 
! Widening of line. 


Widening of line. 


Widening of line. 
Widening of H m >. 


Widening of line. 
Widening of line. 


Widening of line 


j Widening of line, 
j Widening of line. 

| Widening of line. 
Widening <>f line. 
Widening of line-. 


amplitude was comparatively large, namely 0 * 0 «n»>, from 14^ 38»«*5 to J 4 h 40 , n .ry 
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'No Date. 

Phase. 

r 

dme 


Period. 

| 




(Kec.). 

11)18. 

... 

ll. 

M. 



Ill November 22 ... 

oP 

10 

do 

0(5 



F 

10 

42 

48 


112 2B- 24 ... 

eP 

2d 

(Mi 

30 



eL 

2d 

10 

00 



M 

2d 

df> 

00 



F 

0 

id 

54 


lid 28 ... 

(VP 

0 

58 

42 

... 


F 

10 

00 

30 


114 20 ... 

■eP 

10 

54 

00 



F 

11 

02 

42 


115 :«) ... 

P 






iL 

7 

20 

12 



M 

7 

20 

24 



F 

7 

41 

12 


110 December 1 

eP 

2 

40 

00 



iL 

2 

50 

12 



M. 

2 

51 

00 



F 

d 

d2 

00 


117 ... 

O.P 

10 

18 

42 



oL 

to 

48 

24 



M 

10 

50 

00 
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11 

57 

48 


UK 4 . 

e 

7 

4d 

18 



F 

7 

47 

24 


Mil 4 ... 

eP 

12 

08 

18 



ill 

Id 

00 

42 



M 

id 

18 

00 



F | 

1 lf» 

27 

12 


120 4 ... 

oP 

10 

04 

42 

... 


F 

10 

12 

54 


121 0 ... 

oP 

8 

id 

18 



F 

10 

42 

48 j 


122 0 ... 

eP 

18 

52 

30 



F 

20 

00 

48 


12 :; 1 8 ... 

eP 

21 

44 

00 1 



F 

21 

50 

24 ; 


121 10 ... 

eP 

20 

do 

00 V 

... 


F 

20 

d8 

12 


12ft 20 ... 

oP 

0 

55 

30 



F 

0 

50 

42 


120 25 ... 

eP 

10 

42 

OO 



F 

11 

21 

18 


12? :;i ... 

eP 

8 

34 

OO 



F 

1 * 

37 

12 




Remarks. 

Widening of line. 

Widening of line. 
Widening of line. 
No P.Ts. 


Widening of 1 ine. 

Widening of line. 

Widening of line. 

Widening of line. 

A. single shock. 

Widening of lino. 
Beginning lost, 
in nourmiirk. 

Widening of line. 

Widening of line. 
Amplitude was 
O'^mm at 10 h 
42f>n». 

Widening of line. 
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APPENDIX IV. 

Kodaikanal mean hourly bright sunshine for the year 19181 


Honrs. 


AU.Uli.lIIt 

6-7 

7-8 

8-9 

9-10 

10-11 

11-12 

12-13 

13-14 

14—15 

15-16 

16-17 

17-18 

January 

036 

0-76 

0-82 

0*78 

0*76 

0-74 

0*67 

0*59 

0*51 

045 

0*29 

0*05 

February 

■56 

*92 

*93 

*93 

*95 

*94 

*92 

*93 

*85 

•87 

*81 

*53' 

March 

■53 

*92 

*97 

■97 

•97 

*92 

*87 

*82 

*79 

•74 

*72 

*37 

April 

•48 

*96 

•99 

H)0 

1*00 

•98 

*94 

*89 

*77 

•64 

*51 

•26 

May 

•14 

*37 

*46 

0*56 

0-56 

'68 

*49 

*40 

*34 

•32 

*18 

•07 

June 

*22 

•76 

•88 


•87 

•77 

*71 

*51 

*33 

•32 

•23 

•09' 

July 

•27 

*71 

•80 

•80 

•80 

•72 

*63 

*52 

*53 

•45 

*23 

•05’ 

August 

•20 

*60 

♦72 

•71 

•64 

•55 

*46 

*42 

*40 

•29 

*20 

•08 

September 

*27 

•64 

•81 

•78 

•75 

•57 

*52 

*36 

*29 

•23 

*15 

•07 

October 

•26 

•67 

•78 

•79 

•84 

*75 

*71 

*54 

*46 

•36 

*26 

MO 

November 

*05 

•23 

•32 

•31 

*28 

*37 

•42 

*38 

*38 

*26 

*17 

*02 

December 

•07 

•40 

•52 

•61 

*66 

*58 

*58 

*55 

*48 

•39 

*29 

*02 

Mean 

0*28 

0*66 

0-75 

, 

0-76 

0*76 

0*71 

0-66 

0-58 

0*51 

0-44 

0*34 

0*14 


APPENDIX V. 


Number of days in each month on which the Nilgim were visible in 1918 . 



Month. 

Very clear. 

Visible. 

Just visible. 

Tops only 
visible. 

Total. 



January 


12 

3 


15 



February 


3 

5 

... 

8 



March 


4 

3 


7 



April 



... 





May 

<•> 

" 

5 

2 


9 



June 

i 

7 

... 


8 



J uly 


4 

3 

... 

7 



August 

1 

3 

... 

... 

4 



September 

2 

8 

2 

... 

12 



October 


1 

1 

... 

2 



November 

2 

■ 5 

i 

... 

7 



December 

2 

13 

... 

1 

16 



Total 

10 

65 

19 

1 

95 




Abnormal* of January. February, March. April. May. June. July. August. September October. (November. December. Annual. 
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means ubvte normal : — means IbIqw normal. 
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APPENDIX VII. 


Abstract of the Mean Meteorological Condition of Madras in the year 1918 compared 

with the average of past years. 


Mean values of 



1918. 

Difference 

from 

Average. 

Reduced atmospheric pressure 



29*865 

0*001 above. 

29*864 

Temperature of air ... 



81-9 

0*8 

8 IT 

Do. of evaporation 



75*6 

IT 

74*5 

Percentage of humidity 



74 

2 

72 

Greatest solar heat in vacuo 



148*0 

8*3 

139*7 

Maximum in shade 



91*1 

•0*3 „ ■ 

90*8 

Minimum in shade 



75*1 

0*4 

74*7 

Do. on grass 



73*3 

1*4 

71*9 

Rainfall since January 1st on 88 days 



75*00 

25*98 „ 

49*02 

General direction of wind 



S.E. 

same as 

S.E. 

Daily velocity in miles 


... 

128 

43 below. 

171 

Percentage of cloudy sky 



45 

4 „ 

49 

Do. of bright sunshine ... 


... 

52*9 

5*5 „ 

58*4 




MADRAS Observatory.— Number of hours of wind from each point in the year 19 IX 
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Annual total. * 223 289 221 531 226 108 79 207 240 302 135 400 589 709 055 2*0 252 |l8il ,190 137 133 139 |217 225 i 334 472 ,129 74 41 ! 8fi ! 53 144 | 1049 



Madras Observatory— Number of miles of wind from each point in th 





23 




24 


Month. 


January 

February 

March 

April 

May 

June 

.T uly 

August 

September 

October 

November 

December 


APPENDIX XL 


Madras OBSBRVATORY.-Wind. clourl and bright sunshine, 1.918, 



Wi 

Velocity. 

nd resultant. 

Direction. 



1 

j 

8 H . 

10 H . 

Cloud (0 

10 H . 

no. 


Bright sunshine. 

| 20 H . 

Mean . 

Average 
per day. 

Creates t 
number 
of hours 
in a day. 


MILKS. 

POINTS. 




| 

! 









i 


I 

non ns. 

nor its. 


lf >4 

N.N.E. 

j 5*6 

1 iyl 

] 

j 4-7 

4*6 

1 

j 5*2 

o -8 

9*3 


67 

East 

! 1*6 

| 0-0 



j . ,, 





| 

i 

| 

1 l V 

1 *:> 

i 

! 1*8 

8*9 

10*1 


107 

S.E. by S. 

i vr> 

| Hi 

1*1 

i 1*2 

1 T > 

8*9 

10-8 


118 

K.F. by S. 

3-8 

2*4 

0*7 

! 0*5 

1*7 

9*9 

10*8 


DO 

South. 

j 5-1 

4*2 

4*9 

1 4 ‘ 4 ! 

4*6 

7*1 

9*9 


86 

S . S . W . 

! 51 

4*3 

1 

j 5*8 

5*8 

5*2 

6*0 

8*8 


76 

S. by W. 

4*4 I 

4*4 1 

i 

5*9 

| 5*0 

5*0 

5*6 

8*8. 


51 

8.W. 

6*3 

5*7 

8*1 

5*3 

6*4 

4*6 

8*6 


19 

S.byW. 

6*7 

6*8 

6*7 

4*6 

6*2 

I 

4*4 

10*6 


49 

E. by H. 

37 

4-0 

2*9 

1*8 

3*2 

8*0 

10*8 


73 

N. by E. 

7*8 

7*9 

8*8 

6*4 

7*6 

2*5 

8*9 


104 

N.N.E. 

5*8 

6*2 

6*0 

8*5 

5*3 

5*1 

8*2 


25 

S.E. 

4*7 

4*6 

4*7 

3 -T J 

4*5 

f>*4 




j 



Annual 



MEAN Monthly and Annual Meteorological Results at the Madras Observatory in 1918. 
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KODAK ANAL AND MADRAS OBSERVATORIES. 


I — REPORT OF THE KOD AIK ANAL OBSERVATORY 
FOR THE YEAR 1919. 


Staff . — The staff of the Observatory on December 31, 1919, was as 
follows : — 


Director 

Assistant Director 
First Assistant 
Magnetic Observer ••• 
Second Assistant 
Third Assistant 
W outlier Observer 

Writer 

Photographic Assistan t 
Magnetic Recorder ••• 


J. Evershed, F.R.N. 

T. Royds, D.Sc. 

A. A. Narayana Ayyar, B.A. 

S. S. Ramaswaini Ay. van gar, B.A. 
Vacant, 

S. Balasundaram Ayyar. 

L. N. Krishnaswaini Ayyar. 

S. N. Krishna Ayyar. 

R. Krishna Ayyar. 

S. S. Ranga Aehariyar. 


Dr. Royds was released from lxis work on deputation to the Director 
of Ordnance Factories, Calcutta, and rejoined the staff at Kodaikanal on 


August 4tli. 

The subordinate 


staff consists of a book-binder, an assistant book- 
bindo^ a mechanic’ a temporary assistant mechanic, six peons, ahoy peon 
for the dark room, and two lascars. 


2 Buildings and grounds.— Some repair work to the roof of the 
spectrohcliograph building was partially carried out by the Department 
of Public Works but left in an unfinished and very unsightly condition.. 
The wire fencing of the observatory compound is in a very unsatisfactory 
state and repairs were called for in the year- 1916, hut the Department of 
Public Works have not yet put the work in hand. 

3. Instruments . — The 15-inch lens borrowed from the Nizamiali 
Observatory, Hyderabad, has been in constant use for solar and Venus 
spectra. The colour curve of this Ions has been determined to facilitate 
•men rate focussing for any region of the spectrum. The 8 -inch telescope 
formerly used as a horizontal telescope at Poona Observatory lias boon 
mounted on the equatorial of the 20-inch Poona reflector, hut had not 
been brought into use at the close of the year. All of the instruments in 
use have boon kept in good repair and the 18-inch siderostat mirror was 
rcsilvored twice during the year. The operation of removing the mirror 
from its coll, silvering it, and replacing in the cell now takes about two 


hours only. 

4. Weather conditions. — With a total rainfall of 65 inches, well 
distributed through the year, the conditions generally for astronomical 
work were extremely had. The mean definition in the north dome at about 
8 a.m. was 3T on a scale in which 1 is the worst and 5 the best. There 
were 42 days in which the definition was estimated as 4 or over. 

5. Photoheliograph. — Photographs on a scale of 8 inches to the sun’s 
diameter were obtained on 333 days using a 6-inch visual achromatic 
lens and a green colour screen. This combination gives much better 
contrast in the details of the solar surface, sunspots, etc., than the photo- 
visual lens without a colour screen. 


6. Spectrohelio graphs. — Monochromatic images of the sun’s disc in 
K light were obtained on 329 days, prominence plates on 248 days and 
Ha disc plates on 257 days. 



2 


7. Six-inch Cooke equatorial and spectroscope . — Work with this 
instalment has . hoen continued on the same lines as formerly for 
visual observations of solar phenomena which cannot be readily 
photographed. J 


Cooke 

been 


readily 


S. Grating spectrograph . — This instrument was actively employed 
throughout the year in photographing solar and arc spectra. ” A continu- 
ous series of sunlight and Fe arc spectra was taken to tost the constancy 
of the Sun - arc displaccm out. Confining attention to the region 4337-4531 
<ind to lines that are not subject to pole effect in the arc, it was found that 
some remarkable variations occurred amounting to several thousandths 
of an angstrom, llio variations are of two kinds ; a general change 
affecting all U„ lines in the region studied, and a change S 
particular linos or groups of lines. In the latter case measures of the 
distances separating the iron lines in the Sun, and similar measures of 
.lie non lines in the arc, show that the variations are generally due to a 
slight instability of wavo-leng'tli in the arc lines. In a few cases there is 
evidence that the solar linos are not absolutely, fixed in their relative 
positions in the spectrum. Photographs of the iron arc under various 
conditions also indicate small changes of wave-length, particularly in 
some plates taken for the purpose of estimating the displacements of 
lines sensitive to pole effect. 

Experiments designed to indicate the cause of these anomalies have 
all given negative results. It is thought that they may possibly he due 
to changes m the composition of the samples of' impure iron and steel 
used as pole pieces; or they may have significance in relation to the 
JP 0 ® 11 ' J. Jscovery that many elements consist of two or more isotopes, and 
that differences of wave length of the same order are found in the spectra 
ot the isotopes o± lead. * 

The research is a difficult one being concerned with very small 
quantities ; it is only rendered practicable by the method of superposing 
a reversed positive on a negative of tlio spectrum, whereby the displace*- 
ments arc revealed with certainty and estimated rapidly. ' 1 

9. Dispkicetmnts of lines and Einstein? s prediction .— Measures have 
icon made by Mr. Narayana Ayyar of the displacements at the sun’s polar 
limbs ot the nitrogen bands near 3883. Fifteen plates of limb spectra 
and carbon are, and 10 plates of spectra at the centre of the disc ‘five the 
following moan displacements of ten prominent triplet bands : ° ’ 


North limb ... 
South limb ... 
Centre of disc 


In angstroms. 

+ 0*()(K>1 
+ 0*0088 
+ 0*0048 


i n Km/ sec. 

+ 0*47 
4- 0*(*>8 
+ 0*38 


-These values are very much larger than were obtained by St. .John 
tor other groups ot lines m the carbon arc spectrum, and taken by them- 
selves they appear favourable to Einstein’s theory. The systematic 

be variable^ ’ ^ S ° llth illdicates that the displacement may 

Measures of limb spectra in high latitudes and with iron arc com- 
panson also show the difference between north and south, although these 
were photographed a year later than the carbon arc spectra. The results 
of this series of plates, taking the mean of ten lines, is as follows 

In angstroms. In Km/sec. 

North limb ... + 0-0099 + 0‘67 

South limb... ... +0-0134 + <m 

Centre of disc ... + 0 - 0070 + () - 47 

All of these results are free from pole effect in the arc and from 
pressure shift Our previous researches having shown that pressure 
does not affect the displacements of the iron lines in the Sun our 
results foi these lines should be considered to be as important a test of 
the relativity theory as the measures of the nitrogen band lines. 
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The general result that both band lines and iron lines are displaced 
at the limb by amounts that, if not in exact agreement with the predicted 
amount, are of the right sign and order of magnitude appears favourable 
to Einstein’s hypothesis. But the displacement differs for different sub- 
stances and for different lines in the same substance ; and previous wort 
has shown that there is no proportionality between displacement and 
wave-length. If the displacements are due to a gravitational effect 
therefore, there must be an unknown modifying influence at work. 

The measures of Venus spectra offer the most serious difficulty, for 
they appear to show that the line displacement onlv occurs in the light 
derived from the hemisphere of the Sun facing the Earth. 

The hypothesis that motion in the line of sight is the only cause of 
the line displacement has this great advantage, that all of the anomalies 
mentioned, including the Venus results, are readily explained. But it 
involves a controlling action by the Earth which is very difficult to 
believe. 

10. Venus spectra— Between February and Juno twenty-one measura- 
ble plates of Venus and Fe arc were obtained, and ten ordinary daylight 
control plates. The planet during this period was an evening star and 
this circumstance gave rise to a serious and unexpected difficulty, for on 
clear afternoons the heating of a wall by the Sun set up a strain in the 
masonry of the pier carrying the grating, and after sunset a slight 
movement of recovery. It is believed that this made the grating rotate 
through, an angle of about 1" during the exposures on Venus causing a slight 
drift of the spectra and a broadening of the lines. As this broadening 
would act unequally on the bright linos of the arc and the absorption linos 
of Venus measures of the displacements are considered to give very 
unreliable results. 


The cause of the trouble was not discovered and rectified until the 
middle of April when the wall was completely cut away from all con- 
nexion with pier. The February and March plates which should have 
given decisive results with regard to the wave-length of the lines on the 
hidden face of the Sun are unfortunately all affected by this source of 
error. The mean results, Sun — arc, of the plates measured are given in the 
following table in angstroms : — 


10 control plates of daylight 
4 Venus plates in February 

7 „ „ March 

f> „ „ A.pril 

f> ,, „ May and June 


Mean angle 

9~©~e 

i i:r 
1 02 ° 
()7° 


More affected 
lines, 

+ 0-0108 
+ 0-0108 
+ 0*001)7 
+ 0-00(56 
+ 0-0088 


Less affected 
lines. 

+ (HX)8T> 

+ 0-000(5 
-O'OOOO 

+ 0-0007 


The anomalous result for the February plates and the relatively high 
values of the March plates are probably duo to the movement of the grat- 
ing. The April, May and June plates which are free from this defect 
give values of Sun -are in accordance with the excellent scries obtained in 
1918 and referred to in the last Annual Report. They show smaller shifts 
than the control plates and a tendency to increase as the angle at the Sun 
diminishes. 

A set of eight plates was obtained in November with the planet near 
western elongation, and the series will be continued until April 1920 when 
it is hoped that a decisive result may be reached. 

11. Rotation of Venus .— An inclination of 1° to 2° in the lines of the 
Venus spectra was found in many of the plates, and this would appear to 
indicate a direct rotation of the planet in a period of between 20 and 30 
hours. Further investigation shows however that this interpretation is 
not justified. It is probable that a spurious inclination may he produced 
when the diurnal movement is inclined to the spectrograph slit and irre- 
gularities in guiding are mainly in the direction of Right Ascension ; for 
in this case there will be a partial illumination of the slit on one side or 
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Ihl °J!t GT a f J^ing as the image is above or below its mean position on 
S ® sllt ’ f nd tlu * w } 11 cause opposite displacements at the two ed»es of 
the spectrum. Owing to this uncertainty nothing can yet be said regard- 
ing the true rotation period of the planet. ' * Q 

pw 12 ' Irr ^ ul< f displacements of spectrum lines on the disc of the Sun,— 

re^ion gl fl a nd 1S f-b°A f S p ec . tl0ns of . Sun’s disc have been made in the Ha 
e^ion, and the legion studied m the Sun and Fe arc plates. It was 

found that the irregular displacements discovered in 1918 by supor- 

?t°fb?i r ? Ver r e ?n P °?- tlV ? ° na ne £ ative of th c spectrum may be observed 

very neafthVlUb 6 rf ’ bUt Up th % preseTlt ^ llavo uot been found 
tll0pmb - . U appears therefore that, unlike the displacements 

surf^eA Pb m U h^ b ^ ae 0± SP ° tS ’ tlle -l r ma y be du o to movements normal to the 
surface, 01 having a component normal to the surface. 

Summary of sunspot and prominence observations. 

13. Sunspots. The following table shows the monthly numbers of new 
groups observed at Kodaikanal, and their distribution between the 
northern and southern hemispheres. The mean daily numbers of spots 
visible are also given : — - k uu * 


— 

January. 

KV 

eg 

0 
r - 1 

Xi 

CD 

Ph 

March. J 

April. 

| 

c? 

s 

a3 

B 

July. j 

1 

i 

August. ! 

i 

I 

September, j 

j 

i 

October. j 

November. 

1 

December. ! 

Year. 

New groups 

24 

16 

23 

18 

16 

32 

18 

19 

18 

16 

12 

23 

235 

North 

11 

11 

14 

8 

7 






8 







10 

t 

- 

f> 

7 

11 

104 

South 

13 

5 

9 

10 

9 j 

19 

11 

17 

18 

9 

4 

12 

131 

Daily numbers ■ ... 

3-5 

4-2 

4*4 

3-5 

4*7 

6*4 

4*0 

4*3 

8*8 

3*9 

2*7 

8*2 

41 






„ mere is a general decrease in spot 

activity amounting to 29 per cent m the case of new groups The 

decrease is much greater tor the northern hemisphere than for tfiosouth 
soutlr nd th0r ° r8SUltS a 0Qnslderable Preponderance of activity in the 

Tho approximate mean latitude of the spots was I (f ■-[ in h,o . , ■ 
and 12®*5 in the southern hemispheres ; a deciinTof “ 4 "‘l y°i 
ively compared with the figures for 1918. ‘ f n ' u 

A iemaikable spot group was formed about August 12 on the east 
limb, on the 14th displacements of the brightly reversed Ha line t-hk W 
from 6 A towards red to 5 A towards viSlet wl ob^d at vS 
points m the ntrap. During the September apparition the group had 
become resolved into two large single spots very near togetSer but on 
opposite sides of the equator. => uiu un 

bourhood o? sootf wa^PbVwlfn^ 1 +p f tllG H [ a lin ® observ ed in the noigli- 

line recorded neat’ snots" wo q im P tlie . aambe *‘ of displacements of this 
line lecorueh neat spots was 180 ol which no less than 136 wore towards 

red. There were 57 dark reversals of D 3 observed 

SL’SMr " fTOm ““ ^anal%tt»: 




| North. 

South. 

Total. 

- - 


1919 — January to June 

July to December 

t 

1*55 

1*96 

1-81 

2-09 

3*36 

4*05 
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The mean daily numbers recorded decreased from 186 for the first 
half of 1919 to 1TB for the second half; the decrease is mainly in the 
number of small prominences. 

Prominence activity has been considerable in the equatorial regions 
and as far as latitude 40° ; beyond this latitude a rapid decrease is shown, 
and at (HP the activity practically ceases. Between 60° and the poles very 
small prominences or transient jets were recorded. 

Metallic prominences greatly increased in frequency compared with 
the year 1918 and prominences showing displaced lines were also more 
frequently recorded than in the previous year. No displacement exceed- 
ing 6 angstroms at He was seen. There was the usual slight excess of 
displacements towards red, 54 per cent of the whole number showing- 
motion away from the Earth. 

Prominences projected on the |disc as absorption markings gave the 
same latitude distribution as those observed at the limb. The mean areas 
are about 3 per cent, and numbers 17 per cent less than in 1918 ; the 
decrease is therefore mainly in the number of smaller markings as in the 
prominences at the limb. 

The largest prominence photographed during the year attained its 
greatest development of 12 square minutes of arc on May 29 when a great 
part of it became detached from the Sun and ascended into space. The 
angular rotation speed of the prominence, when visible as an absorp- 
tion marking between May 7th and 18th, was found to be 14 0, 28 per diem, 
in agreement with the rotation speed of the reversing layer. 

15. Mtujndic observations . — Continuous magnetograph records are 
obtained of declination, vertical force, and horizontal force. Absolute 
observations for dip are made daily excepting Sundays, declination and 
horizontal force on three days per week alternately. All the records are 
made over to the Magnetic Survey office, Dchra Dun, and the results are 
published bv the Survey annually. 

The declination magnetograph was cleaned early in the year but 
owing to the excessive ' dampness of tho magnetograph room it is very 
difficult to keep in good working order and it has been necessary to 
readjust it several times. The earth inductor No. 45 hitherto in use was 
sent* to the Survev Department for repairs and has been replaced by 
No 40 which 1ms proved a less satisfactory instrument. 

Twenty -six “ great ” and 176 “ moderate ” magnetic storms were regis- 
tered during the year, a larger number of each designation than were 


rCC °Tlm ffiorm V " commencing August 11, 12” 28’“ I.S.T. (6» 58“ G.C.T.) 
was perhaps the greatest storm recorded since 1909 September 25. A 
larm) and very active spot group was developing at tho east limb on the 


12th. 


10 Workshop romtnwt'ion.—New iron mountings were made for the 
p u „e collimator and camera lenses of the 6-inch grating spectrograph. 
Those heavy parts were permanently fixed on the masonry pier by 
embedding them in asphalt. The collimator is provided with a focussing 
screw of fmm pitch and the camera mounting has a rack and pinion for 
focussiim The grating mounting was also improved and an iron cup 
cTvnfVinin 0 ' mercury attached to it. The bulb of a very sensitive thermo- 
meter is immersed in the mercury. . 

The (5-inch Cooke equatorial telescope was repaired and re-erected. 
The heavy cast iron sleeve of the declination axis had been broken across 
Tiear the end on the journey from Kashmir. A satisfactory repair w.as 
effected by turning down the broken end to an even cylindrical surface 
.,,^1 shrinkiim a length of steel tube on to it. This was then attached by 
screws to thelarger portion of the broken sleeve. . 

The old Shelton clock used m the spectrohehograph room for timing 
all photographs caused much trouble by repeated stoppages. As matters 


2-A 
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were not improved by most careful cleaning and oiling, tlie expedient 
was tried which had proved so very effective for the driving clock of the 
large siderostat and tor other driving clocks ; this consists in adding one 
wheel to the clock of slightly larger diameter than the winding drum 
The wheel was placed above the clock train and the end of the drivino- 
cord, usually attached to a fixed support, is attached instead to the 
middle of the winding drum and carried over the wheel and down to 
the weight pulley where it is made continuous with the cord passim* 
directly down from the drum. In this way the driving force of the 
weight is doubled and it falls at twice its former speed. The advantage 
gamed consists m the reduction of friction at the drum axis duo to 
the balanced pull on the drum. The mass of the weight might be 
halved or greatly reduced and it would seem that this would be necessary 
to prevent the weight from unduly controlling the pendulum. However 
since this arrangement was added no stoppages have occurred and the 
clock rate has proved so remarkably uniform that no change in the 
weight lias been made. ^ 

This clock is at least 130 years old. It was installed at the Madras 
Observatory at tlio foundation of that institution in the year 1791 It has 
given excellent service throughout its long career, and it is hoped mav 
continue to give accurate time for a further long period. “ 

17. Madras Observatory . — The transit instrument and the 8-inch 

Equatorial telescope were cleaned and completely overhauled in Decem- 
ber, and the dome of the Equatorial was made to rotate satisfactorily by 
removing one ot the supporting wheels ; this was in order to put more 
weight on the driving wheel mid give it some resilience. This method had 
been found quite successful in the case of another troublesome dome at 
Kodaikanal. Tests of the solar definition and the definition of stars in 
daylight were made with the 8-inch. As in previous trials the seen!* 
was toruid to he extraordinarily good near midday and it is considered 
that these observations have, with others, demonstrated the immense 
advantage for solar work ot the proximity of the sea or other extended 
water surface. u 

18. Time .—' The s error of the _ standard clock is usually determined by 

reference to the 16-hour signal from the Madras Observatory This is 
rendered possible by the courtesy of the Telegraph Department which 
permits the Madras wire to be joined through to this observatory The 
signal is received with accuracy on most clays and all failures mto 
once reported to the Postmaster-General, Madras tables are at 

19. Meteorology.. Eye observations are made at 8 1 ' 10 h and Hi 1 ’ 

local mean time as m former years. The Eicliard thermograph (wot and 
foJoX 2?* Beckley anemograph, ™d tic 

made ttoe ?toes dSly d obserratlo “ ^ the neploscope 

. fre&mre.—ThB average pressure for the year was (>006 inch above 
normal. The mean pressure was above normal from January to April 
and August to October and below normal in the remaining months 
the greatest excess being 0-029 inch in February and the «reafest dcf! rt 

0-038 m November. The highest pressure recorded was 22-972 inches on 
February 5 and the lowest 22 -643 inches on July 30. nenes on 

Temperature. The monthly mean temperature was above normal in 
every month, the mean for the year being 2° in excess. The minimum 
grass temperature for the year was 27°T on January 17. 

Hum idity. The mean humidity for the year was norms! viV 

driSSt ^ “ lle yeaI W8S MarC)l 10 - th e Humidity w2 

Rainfall.— The total animal fall was 65 inches or 5‘5 inches above 
normaL The wettest month was September when 1168 inches fell In 
17 days and the driest was February with 0-33 inches on one day only! 
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Wind.- The wind direction was not far from normal in all months 
except May when the mean was S. by W. instead of N.N.E. The mean 
daily movement was 268 miles, the normal being 306 miles. The mean 
velocity was in defect in all months except June. ' 

Transparency of the atmosphere. — The transparency of the lower 
atmosphere as judged by the visibility of the Nilgiris, about 100 miles 
distant, was very near the average. 

Cloud and sunshine. — The percentage of cloud was normal in January 
and October, below normal in February and March and above normal in 
the remaining months. July and September wore the cloudiest months 
The total number of hours of bright sunshine was 2365 which is 17 per 
cent above normal. 

20. Seismology -The Milne horizontal pendulum recorded ninety 
earthquakes as against 127 during last year. Details of the records are 
given in Appendix 1. 

21. Library. One hundred and seven volumes were bound during the 
year-. 

22. Publications. — Bulletin Nos. 60 and 61 dealing with the half-yearly 
distribution of the prominences were issued during the year but only a 
limited number of copies wore distributed outside India. 

In addition the Director has contributed a paper on “ The Spectrum 
of Nova Aquilao” to the “Monthly Notices of the Royal Astronomical 
Society”, Vol. 59, page 468 ; and notes on the following subjects to the 
“ Observatory ” : — 

1. The displacements of tin* solar lines reflected by Venus ... 

2. Calcium clouds in the milky way 

l-\. The Pulsation theory of Oepheid Variables 

4. The Mood in Daylight 

General. The staff of the observatory has worked well during the 
y° ar -. Mr. Narayana Ayyar has obtained very satisfactory results in the 
exacting work of measuring innumerable Sun and arc spectra by the 
positive on negative method, and Mr. Krishna Ayyar has shown great 
energy and perseverance in the numerous photographic processes' now 
required, especially in the sensitizing of plates for the Ha speetro- 
lieliograms. 

KodahvAVAl, J. EVER8HED, 

.Mh January 1920. Director , Kodaikanal and Madras 

Observatories. 


Vol. 

page. 

42 

r>.i 

42 

8a 

42 

124 

42 

33i> 
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II —REPORT OF THE MADRAS OBSERVATORY 
FOR THE YEAR, 1919. 


£>iaj/ .—The following was the staff of the Madras Observatory during 
the year 1919 : — 


Depot y Director 


R. LI. Jones (January 1 to April 4). 
James Angus (April 5 to May 3). 

B. Solomon Pillai (May 4 to June JO). 
Edward B. Ross (July l to December 

17). 

Edward Barnes (December 1.8 to 31). 

S. Solomon Pillai. 

C. Ohengalvaraya Mudaliyar. 

P. Javaram Mudaliyar. 


Computer 
First Assistant 
Second Assistant 

Mr R LI .Tones left Madras on combined leave preparatory to 
retirement.' Mr. Solomon Pillai was absent on privilege leave from 1st to 

31st October 1919. .. . t . . 

9 Time service — The time gun at Fort St. George tailed on 11 occasions 
out of 731 oiviim a percentage of success of 98T>. Of these tai hires one 
was duo to a fault at the Observatory. The gun was bred at 8 a.m. and 
11 a m instead of at 12 noon on November 11 on account of the anm\oi- 
Jarv^f the armistice. Tlio time ball at the Harbour failed altogether on 
St On four other days it failed at 1 p.m. hut dropped correctly at 
2 mm" J The 4 p.m. roll of signals was sent to the Central Telegraph oiliee 
on every day and was received there correctly. _ 

3 Mdeoroloqical observations.— Eye observations were made four times 
„ nrifl fi ic record of self-registering instruments maintained as usual. 

L™ taken for stovm.waming purposes an.l tolep-ams 
sent to Calcutta on 51 occasions and to Simla on one occasion. 

4. Bi aiding s . — The usual annual repairs to the office and quarters 
were carried out during the year. 


5. 


following is a 


list of the instruments at the 


Observatory on 31st December 1919 :• 


(a) Axlnonotninaf 

Eight-inch Equatorial Telescope— Troughton and Simms. 

Sidereal clock — Has wall. 

Do. Dent, No. 1408.. 

Do. B. Riefler, No. <il. 

Mean Time clock— J. H. Agar Baugh, No. 10m 

jy 0m with galvanometer — bhephem oc bons. 

Meridian circle — Troughton and Simms. 

Portable transit instrument — Dollond. 

Tape chronograph — R. Fuess. 

Relay for use with the chronograph — biemens. 

( b) Meteorologi at l . 

Richard’s barograph— No. 10, L. Casella. 

Do. thermograph — No. 29037, L. Casella. M 

Peander’s self-recording rain-gauge— No. lib, Lawrence and Mayo. 
Beckley’s anemograph— Adie. 

Sunshine recorder— No. 149, L. Laselia. 

Nephoseope— Mons Jules Dahoseq and Ph. 1 ellm. 

Barometer, Fortin’s— No. 1771, L. Casella. 

Do do. No. 725, L. Casella (spare). 

Do". do. No. 1420, L. Casella (spare). 

Drv bulb thermometer — No. 94221, L. Casella. . 

• Do _ ( io. No. 38037, Negretti and Zambra (spaie). 
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Wet bulb tli emu > meter — No. 1)421 lb L. Oasella. 

Do. do. No* 380S7, Negretti and Zambra (spare). 

Dry maximum thermometer — No. (So (SI, Negretti and Zambra. 
Dry minimum do. No. (> ( .H)17, L. Oasella. 

Wet do. do. No. ( ,H7f)3, Negretti and Zambra. 

Sun maximum do. No. 1.274)18, Negretti and Zambra. 

Grass in ini mum do. No. A‘177, Negretti and Zambra. 

Rain-gauge (8” diameter) — No. 1042, Negretti and Zambra. 
Measure glass for above. 

Rain-gauge (5" diameter). 

Measure glass for above. 

Stop watch — No. A-;5. 


Tlie level error of tlie Transit Circle at the beginning of the year was 
+ 0*13. Very little change occurred in the first two months. In the 
middle of March it began to change in the usual manner and reached its 
maximum negative value — 4 R -81 in the middle of October. In the course 
of a few days of heavy rain at the beginning of November it went through 
a, rapid change in the' reverse direction. 

6. Weather summary .—' The following is a summary of the meteoro- 
logical conditions at Madras during 1.919 

Pressure.—' The mean monthly pressure was normal in January, 
April and August, was below normal in June. November and December 
and above in the remaining months, the greatest excess being 0-075 inch 
in July and the greatest defect 0*065 inch in November. The highest 
pressure recorded was 30* 130 inches on the 6 th and 15th January. 

Temperature.-- The mean temperature of the air was normal in July 
and September and above normal during the remaining months. The 
maximum shade temperature was below normal in July and September, 
normal in March, October and December and above normal during the 
other months. The highest temperature recorded was 108°*2 F. on May 21. 
The minimum in shade was above normal in all. other months except 
September when it was below normal and in March, October and December 
when it was about normal. The lowest temperature recorded was 64°*5 F. 
on January 2. The highest sun maximum was 1G4°*5 F. on September 12, 
and tlie lowest on grass Gl° 2 F. on January 2. 

Humidity. — The percentage of humidity was normal in March, below 
normal in May, June and August and above during the remaining months. 
The driest day in the year was June 8. 

Wind. -The wind velocity was in defect throughout tlio year. The 
wind direction was normal from March to May and in December. 

Cloud— The amount of cloud was above normal in February, Juno, 
November and December. The sky was loss cloudy than usual during 
the other months. 

Sunshine . — The percentage of sunshine was above normal m .July 
and September and below in all the other months. The total number of 
hours of bright sunshine during the year was 2206-3. 

Rainfall. — The rainfall was above the average in March, June, July, 
September ‘ and December and below in the remaining months. The 
greatest excess was 2 "29 inches in July and the greatest deficiency 2"09 
niches in May. The total fall for the year was 50*78 inches on 90 days 
against an average of 49*02 inches. The monsoon rainfall from October 15 
to the end of the year was 27*24 inches. The heaviest rainfall on one 
day was 318 inches on September 28. 


The Observatory, Madras, EDWARD BARNES, 

3 1st January 1920. Offg. Deputy Director , Madras Observatory . 
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APPENDIX I. 


STATION— KODAIKANAL OBSERVATORY . 


SEISMIC RECORDS. 


. 10° 13' 5(1" 


J anuary 

February 

March 

April 

May 

J une 


77° 28' 00" h = 


2343 metres. Subsoil — Hock. 

Apparatus —Milne’s Horizontal Pendulum Seismograph. 

T ! 1019. T c T 


1919. 

T c 

T 

T? 

1919. 


... 17-3 

2*9 

July 


... 17*4 

3*0 

August 


... 17*5 

3*0 

September 


... 17*0 

2*0 

October 


. . 17*0 

2*8 

November 



... 1 7*(> 

2*6 

December 


Time 

G-.M.T. 


Amplitude (m). 


Period, 
(Sec.). An ^ 


Distance 

A 

(Km.). 


Rem auks. 


1010. 

1 January 1 


4 February 12 


3 Maxell 2 



M. S. 

42 18 


6 ... 

eP 

22 

47 

24 


eL 

23 

20 

18 


M 

23 

28 

00 


F 

23 

39 

42 

18 ... 

eP 

6 

03 

18 


eL 

6 

08 

30 


M 

(> 

09 

30 


F 

6 

28 

42 

12 ... 

eP 

13 

20 

24 


F 

13 

43 

48 

17 ... 

eP 

18 

3)0 

30 


F 

18 

41 

18 

18 ... 

eP 

lb 

39 

Of) 


F 

16 

42 

30 

00 

eP 

5 

04 

54 


4 59 

5 45 


2 ... eP 1 

12 

07 

24 

F 

12 

58 

42 

•> ... eP 

13 

00 

42 

eL 

13 

08 

12 

M 

13 

16 

0B 

F 

13 

58 

42 

9 ... eP 

3 

57 

54 

eL’ 

4 

34 

12 

M 

4 

50 

30 

F 

5 

05 

48 


eP 7 

48 

24 

eL 1 7 

52 

12 

M 8 

08 

12 

F 8 

24 

18 



There was another 
maximum (am- 
plitude 2 0 ram) 
at 3U 23m*8 and 
a fresh series 
of comparatively 
large oscillations 
commenced then 
and lasted for 
about an hour. 


Widening of line. 
Widening of line. 
Widening of line. 
Widening of line. 


Several widening# 
| of line. 


Record faint as 
light was burn- 
ing low. Light 
was put out at f>h 
9m for marking 
the time on the 
sheet. 
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No. 

1 

Date. 


Phase. 

Time 

G.M.T. 

Period. 

(Sec.). 

Amim 

ITU JOE (u 

An. 

Ae. 

A 


1919. 



ii. 

M. 

s. 





13 

March 

21 ... 

eP 

18 

07 

12 

... 

... 






P 

18 

11 

54 





14 

April 

0 

eP 

0 

41. 

42 








eL 

0 

45 

54 



... 





M 

0 

54 

54 



180 





F 

1 

10 

12 





lf> 


7 ... 

eP 

10 

10 

00 


... 






F 

10 

12 

00 



... 


Hi 


10 ... 

eP 

3 

39 

12 


... 






F 

3 

41 

48 


... 



17 


10 .... 

P 











eL 

4 

13 

48 








M 

4 

15 

54 


... 

70 





F 

4 

23 

00 

... 




18 


10 ... 

eP 

17 

13 

48 

... 

... 






F 

17 

17 

42 





19 


17 ... 

eP 

11 

40 

48 


... 






eL 

1.2 

14 

06 


... 






M 

12 

32 

12 



f.50 





F 

13 

59 

42 

... 




20 


17 ... 

eP 

21 

32 

00 

»«• 







eL 

22 

23 

30 

#|| 







M 

22 

31 

36 


... 

80 





F 

23 

14 

06 

... 




21 


21 ... 

oP 

12 

21 

06 








iL 

12 

28 

48 








M 

12 

35 

00 

..... 


iio 





F 

12 

54 

30 


. « • 



00 


23 ... 

eP 

8 

08 

36 



< , ,, 





F 

8 

20 

00 



... 


23 


24 ... 

eP 

17 

29 

00 



... 





V 

17 

37 

42 

• •• 




24 


27 ... 

eP 

0 

30 

12 








eL 

0 

48 

06 








M 

0 

50 

24 



110 





F 

1 

10 

00 

... 

... 



25 

1 

30 ... 

eP 

7 

30 

54 








eL 

7 

43 

00 

... 







Mj 

8 

22 

48 

... 


1400 





m 2 

8 

20 

54 

... 


1550 





M; t 

8 

31 

48 



1480 





M.„ 

8 

34 

36 



1450 





M, 

8 

38 

42 



1470 





Mo 

8 

40 

24 



1350 





m 7 

8 

49 

30 



1300 



j 


Mb 

8 

53 

36 



1250 



j 


F 

12 

09 

00 





20 

| May 

1 ... 

eP 

4 

00 

24 



... 





F 

4 

08 

00 



... 


27 


1 ... 

eP 

5 

21 

00 

... 







eL 

5 

29 

12 

... 







M 

5 

33 

18 

... 


220 





F 

0 

09 

30 


... 



28 

1 

2 ... 

eP 

3 

07 

48 

• .. 

... 






eL 

3 

14 

18 

... 







M 

3 

17 

24 

. .. 


“50 





F 

4 

13 

00? 





29 


6 ... 

eP 

0 

31 

18 








F 

0 

33 

18 





30 


6 ... 

eP 

19 

30 

12 

... 

... 






eL 

19 

55 

06 








M 

20 

28 

30 

... 

... 

450 





F 

23 

17 

24 

... 


... 


31 


7 ... 

eP 

5 

44 

24 

... 


... 





eL 

6 

02 

48 

... 







M 

6 

07 

12 

... 

. .. 

"50 





F 

6 

24 

24 

... 

... 



32 


11 ... 

eP 

5 

35 

24 


... 






F 

5 

38 

42 

... 

... 

... 



Distance 

A 

(Km.). 


Remarks. 


Widening of line. 


Widening of line. 

Widening of line. 

No P.Ts. Light 
was removed 
from 3h 59 m to 4k 
3m for changing 
sheet. P. Ts. 
probably, occur- 
red during this 
interval. 


Widening of line. 


Widening of line. 
Widening of line. 


Widening of line. 


Instrument, exa- 
mined at 4^ 13 ra . 

Widening of line. 
In continuation 
of hour mark. 

P.T. merged in 
hour mark. 


4 


Widening of line 
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Amplitude («)• 


No. 

Date. 

1 

Phase. 

Time I 

G.M.T. 

‘eriod. 

(Sec.). 

An. 

i 

Ae. 

I 

Az. 

)istance. 

A 

(Km.) 


1919. 


II. M. S. 







May 22 ... 

eP 

12 40 18 


... 

... 


... 



F 

13 00 48 






34 

23 ... 

P 

.... 








iL 

6 21 18 








M 

t) 25 36 


... ; 200 





P 

0 55 48 






35 

27 ... 

eP 

18 15 36 



... 





P 

18 24 54 






36 

29 ... 

eP 

11 11 54 








eL 

11 19 00 



... 

... 



M 

11 24 36 


... ■ 1 

50 





P 

11 34 06 


... 1 




37 

June 1 

eP 

7 05 48 


... 

... 

... 




eL 

7 07 18 



... 





M 

7 08 18 



50 

... 




P 

7 16 30 


... 




33 

1 ... 

eP 

15 06 12 




... 




P 

15 07 48 


... 

... 

... 


31) 

7 ... 

eP 

14 19 12 




••* 




F 

14 20 42 






40 

7 ... 

eP 

14 59 06 








F 

15 00 24 






.41 

7 ... 

i ' 

15 08 00 


! 

i 

k) 



42 

10 ... 

eP 

21 14 24 




... ! 




F 

21 16 24 

... 


... 

... ! 


43 

13 ... 

eP 

12 20 48 




... 




F 

12 23 48 



... 

... 


44 

13 ... 

eP 

18 48 30 

... 


... 

.. 

... 



F 

18 51 12 






45 

20 ... 

eP 

14 f.)2 48 








F 

14 04 00 






40 

20 ... 

eP 

17 40 12 








F 

17 41 42 






47 

20 ... 

eP 

18 17 12 




... 




F 

18 19 00 

... 


... 



48 

20 ... 

eP 

17 39 54 








F 

17 46 48 




... 


41) 

28 ... 

eP 

5 13 54 



... 





eL 

5 15 54 



. . 

... 




M 

5 18 00 



30 

... 




F 

5 27 42 






50 

28 ... 

eP 

10 44 48 



... 





F 

10 4(5 18 






51 

30 ... 

eP 

0 43 48 








eL 

0 54 36 








M 

0 56 42 

... 


*50 





F 

1 17 12 






52 

30 ... 

eP 

5 53 48 








F 

5 55 42 


... 

... 



53 

30 ... 

eP 

i 7 40 48 



... 





eL 

i 7 47 54 








M 

| 7 52 36 


... 

450 

... 

... 



F 

I 8 20 18 

i '• 




- 

1 

1 


54 

July 4 ... 

eP 

• 13 01 24 


i 


1 




F 

13 03 36 



. ... 

i 


55 

4 ... 

eP 

13 51 36 

... 



! ... 




eL 

13 52 54 

... 


... 

... 




M 

13 55 48 

... 


10C 

> 




F 

14 03 00 

... 


... 


... 

5(5 

<3 .. 

eP 

21 14 36 

... 


... 





iL 

21 29 00 





... 



M 

21 34 06 

.... 


100C 

) 




F 

V 






57 

14 .. 

eP 

14 36 12 








eL 

14 39 18 


... 



... 



M 

14 40 18 

... 

... 

5( 

) 

... 



F 

14 51 06 

... 



* 



Remarks. 


Widening of lino. 
No P.Ts. 


Widening of line. 


Widening of line. 

Widening of line. 

Widening of line. 

Earthquake of in- 
tensity I V heard 
and felt. Line 
displaced towards 
east. 

Widening of line. 

Widening of line. 

i 

j Widening of line. 

| Widening of line. 

i Widening of line. 

! 

| Widening of line. 

I Widening of line. 


Widening of line. 


Widening of line. 


Air tremors duri ng 
high wind were 
frequent during 
j the month. 

| Widening of line. 


The boom touch- 
ed the box at 21 9 
36™’ 7 and did not 
oscillate after- 
wards. Hence 
the end is not 
recorded. 
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Amplitude (v.). I 











Distance 

A 

(Km.). 


No. 

Date. 

Phase. 

Time 

O.M.T. 


Period. 

(Sec.). 

An. 

Ae. 

Az. 

Remarks. 


1919. 


n. 

M. 

s. 







58 

July ‘24 ... 

e/P 

*> 

14 

18 





... 



iL 

2 

18 

24 

... 








M 

o 

19 

24 


... 

680 






p 


M 



... 



... 

Instrument exam i nod 
at 2h 45™. 

Air tremors due to 













high wind (85 miles 
an hour) were fre- 
quently recorded 

from 27th to 31st. 

59 

August 8 .. 

eP 

8 

82 

80 






Widening of line. 


F 

8 

86 

06 







6 0 

14 ... 

eP 

17 

46 

24 






* W idening of line. 


F 

17 

58 

06 




<M 


Widening of line. 

51 

25 ... 

eP 

20 

17 

00 







F 

20 

21 

86 






Widening of line. 

62 

27 ... 

eP 

5 

58 

42 







F 

6 

14 

06 







58 

28 ... 

eP 

20 

02 

48 






Widening of line. 



F 

20 

07 

24 







54 

29 ... 

eP 

5 

55 

80 








eL 

5 

11 

18 









M 

6 

18 

80 



820 

... 



65 

29 ... 

F 

eP 

7 

8 

25 

40 

24 

42 






Widening of line. 


F 

8 

42 

48 







66 

81 ... 

e’P 

17 

88 

12 








iL 

17 

44 

05 









M, 

17 

47 

54 



280 

! , ti 





M« 

18 

22 

85 



180 






F 

18 

55 

85 







67 

September 1 ... 

oP 

20 

84 

85 




... 


Widening of line. 


F 

20 

87 

00 







68 

12 ... 

eP 

7 

08 

18 








eL 

7 

11 

85 









M 

7 

14 

05 



40 






F 

7 

19 

12 







69 

18 ... 

V 









No P.Ts. 


iL 

12 

50 

42 









M 

12 

51 

00 



50 






F 

18 

06 

24 







70 

18 ... 

eP 

18 

42 

18 








eL 

18 

48 

48 









M 

18 

47 

24 



60 






F 

14 

02 

48 







71 

26 ... 

eP 

9 

15 

24 

... 







eL 

9 

80 

12 









M 

9 

82 

48 



7k) 






F 

9 

49 

00 







72 

26 ... 

oP 

19 

49 

42 








iL 

19 

54 

24 









M 

20 

14 

24 



150 






F 

20 

50 

48 







' 78 

26 ... 

eP 

21 

55 

54 


... 




Widening of line. 



F 

21 

58 

80 







74 

26 ... 

oP 

22 

07 

12 






Widening of line. 


F 

22 

11 

80 







75 

27 ... 

<VP 

28 

19 

80 


... 




Widening of line. 


F 

28 

25 

42 







’76 

October 8 ... 

eP 

to 

87 

24 


... 






iL 

10 

40 

80 



*70 






M 

10 

41 

18 








F 

11 

00 

48 



... 




77 

4 ... 

eP 

6 

25 

00 



... 



Widening of line. 

4 ... 

F 

P 

6 

25 

05 




... 


No P.Ts. 

78 

iL 

17 

7)5 

12 



210 






M 

17 

57 

42 








F 

18 

20 

48 







'79 

4 ... 

eP 

19 

44 

00 


... 


... 


Widening of line. 


F 

P 

19 

58 

00 

... 






•80 

9 ... 


05 






No P.Ts. 


eL 

7 

00 



7k> 






M 

7 

09 

42 



... 





F 

7 

18 

24 







81 

10 ... 

eP 

2 

10 

18 






Widening of line. 

F 

2 

22 

80 







4?2 

12 ... 

eP 

21 

54 

80 







eL 

21 

59 

12 


... 

260 






M 

22 

07 

00 

... 



... 




F 

| 22 

48 

48 








* No record from 18th 4 h to 19th 4>“ 14” as the lamp did not burn. 
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Time 


Period. 



Distance 

No. 

i Date. 

1 

1 

Phase . 

(LM.T. 


(Sec.). 

An. 

Ah. 

Az. 

A 

(Km.). 


11)11). 


iL. 

\1. 







83 

October 24 ... 

eP 

20 

47 

24 




... 




P 

20 

50 

00 




... 


84 

81 . 

eP 

10 

18 

42 








eL 

10 

22 

IS 




• • * 




M 

10 

25 

24 



70 

... 




F 

10 

43 

48 






85 

November 15 ... 

eP 

0 

20 

24 








F 

0 

24 

00 






80 

IS ... 

eP 

22 

10 

12 



... 





eL 

22 

27 

00 



... 




! 

M 

22 

85 

IS 



00 





F 

22 

55 

.80 






87 j 

20 ... 

eP 

14 

84 

4S 








eL 

15 

00 

48 





... 



M 

15 

os 

48 1 



40 | 





F 

15 

25 

30 





... 

88 

December 14 ... 

eP 

2 

00 

54 

.. ! ... 




1 


eL 

2 

10 

42 i 







M 

2 

10 

12 ■ 

... 

"do 





F 

2 

85 

00 1 ... 





81.) 

'20 ... 

eP 

10 

58 

42 




... 



eL 

20 

02 

4K | .. 




■ *' i 



M 

20 

08 

00 | ... 


50 


i 



F 

20 

25 

24 i ... 




i 

DO 

20 ... 

eP 

20 

45 

54 





... i 



iL 

20 

52 

00 

... 




1 



M 

21 

05 

54 



150 


... 


i 

F 

22 

28 

18 

... | ... | 


... 

| 


R KM A K K S . 


Widening of line. 


Widening of lino. 



15 




16 
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APPENDIX IV. 

Kodaikanal mean hourly bright sunshine for the year 191U. 


Hours. 


Mouth. 

0-7 

7-8 

8-1) | 

0-10 

10-11 

11-12 

12-13 

13-14 

14-15 

15-10 

10-17 | 

i 

17-18 

January 

0*28 

0*80 

0*81 

0*88 

0*92 

0*89 

0*84 

0*82 

0*79 

0*09 

0*01. 

0*72 

February 

•51 

•Of) 

•03 

*94 

*97 

*97 

•92 

■79 

*72 

•73 

•oo 

*25 

March 

•03 

*88 

*92 

*90 

*97 

*95 

•91 

*90 

•80 

•82 

■80 

*53 

April 

*44 

*82 

•88 

•91 

*94 

*89 

•84 

•75 

•04 

■03 

*41 

•20 

May 

*21) 

*08 

*81 

*88 

*85 

*78 

•71 

*01 

•40 

*89 

•35 

* 13 

J une 

*12 

•40 

*51 

*00 

•70 

•01 

*59 

*53 

*39 

•35 

*30 

•08 

July 

*13 

*47 

•57 

*50 

•50 

•49 

•40 

*37 

*38 

■28 

*17 

*00 

August 

*14 

•r>3 

•73 

*04 

•59 

•01 

•52 

•3,8 

*34 

•30 

I *13 

•04 

September 

•14 

*42 

*51 

*02 

•50 

•45 

•30 

*39 

*28 

*14 

*08 

•04 

October 

*28 

*47 

*55 

•09 

•05 

*02 

*48 

*45 

•30 

*38 

*22 

•05 

November 

*18 

*50 

*57 

•58 

*57 

•50 

•48 

*44 

*38 

*37 

*22 

•00 

December 

*00 

■53 

•04 

*08 

•77 

*08 

•01 

*55 

•55 

*48 

*40 

*03 

Mean 

0*20 

0*02 

0*70 

0*75 

0*75 

0-70 

( HU 

0*58 

0*50 

0-+G 

0*30 

0*18 


APPENDIX V. 


NUMBER of days in eac.li month on which the Nilgiris were visible in 1919. 



I 

Month. 

| 

Very clear. 

Visible. 

Just visible. 

Tops only 
visible. 

Total. 



January 

... 

H 

2 

2 

12 



February 

... 

14 

2 

I 

17 



March 

2 

8 


2 

12 



April 


... 

... 

1 

1 



May 


8 


1 

9 



June 

1 

4 

... 


5 



July 


11 


... 

11 



August 


8 

4 

... 

12 



September ! 

2 

9 

1 

1 

13 



October 

1 

11 

... 

... 

12 



November 

3 

If) 


... 

13 , 



December 


11 

1 

1 

13 



Total 

_ 

9 

102 

10 

9 

130 

' 




18 



means above normal : — means below normal. 
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APPENDIX VII. 


ABSTR ACT of the Moan Meteorological Condition of Madras in the year 19 HI compared 

with the average of past years. 


■ .. — - 




Mean values of 

1919. 

Difference 

from 

Average. 

Reduced atmospheric pressure 

29*801 

0*008 below. 

29*804 

Temperature of air ... 

82*0 

1*5 above. 

81*1 

Do. of evaporation 

75*9 

1*4 above. 

74*5 

Percentage of humidity 

74 

2 above. 

72 

•Greatest solar heat in vacuo 

149-8 

10*1 „ 

189*7 

Maximum in shade 

91*2 

0*4 „ 

90*8 

Minimum in shade 

70*1 

1-4 „ 

74‘7 

Do. on grass 

74-8 

2*4 „ 

71*9 

Rainfall since January 1st on 90 days 

50*78 

1*70 „ 

49*02 

General direction of wind 

S.E. 

Nil 

S.E. 

Daily velocity in miles 

122 

49 below. 

171 

Percentage of cloudy sky 

47 

2 

49 

Do. of bright, sunshine 

50-0 

1 

8*4 „ 

58*4 


Duration and quantity of the wind from different points. 


Prom 

3 

Miles. 

Prom 

XL 

Miles. 

From 

r/j 

u, 

g 

Miles. 

Prom 

m 

c 

Miles. 


tfi 



w 



W 



w 


North. 

195 

1054 

East . 

108 

518 

South. 

140 

759 

West, 

285 

1898 

N. l>Y E. 

884 

1845 

E. by S. 

801 

1274 

S. by W. 

218 

1108 

W. by N. 

170 

1100 

N.N.E. 

229 

1454 

E.S.E. 

25(5 

1205 

S.S.W. 

150 

797 

W.N/W. 

142 

880 

N.E. by N. 

2H1 

j 

1909 

S.E. by E. i 

1 

717 

8548 

S.W. by S. 

188 

1082 

N.W. by 

w. 

105 

724 

N.E. 

i 

155 

977 

S.E. 

557 

8270 

S.W. 

217 

1 159 

N.W. 

58 

882 

N.E. by E. 

188 

i 827 

S.E. by S. 

901 

5907 

S.W.by W. 

215 

1241 

N.W. by 
N. 

50 

200 

E.N.E. 

70 

1 431 

S.S.E. 

818 

2895 

w.s.w. 

199 

1884 

N.N.W. 

87 

19G 

E. by N. 

144 

■ 1591 

S. by E . 

290 

1078 

W. by S. 

810 

2074 

N.byW. 

189 

058 


There were 1174 calm hours during the year. The resultant corresponding to the above 
numbers is represented by a S.E. by S. wind, blowing with a uniform daily velocity of 29 miles. 



Madras Observatory. — Number of liours of wind from each point in the year 1919 
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Madras Observatory.— Number of inches of rain from each point in the year 1919. 
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APPENDIX XI. 


Madras Observatory. — Wind, cloud and bright sunshine, 1919. 


Month. 

Wind resultant. 

i 

i 


Cloud (0- 

10). 


Bright sunshine. 

Velocity, 

Direction. 

8 H. 

10 H. 

It) H. 

20 H. 

Mean. 

Average 
per day. 

Greatest 
number 
of hours 
in a day. 


MILES. 

POINTS. 






HOURS. 

HOURS. 

January 

71 

N.E. by E. 

8*5 

4*9 

3*5 

2*4 

3*0 

7*3 

8*8 

February 

85 

E.S.E. 

2*6 

4*5 

2*7 

1*2 

2*8 

8*4 

10*3 

March 

108 

S.E. 

1*3 

“4 

0*7 

0*8 

1*3 

8*4 

10*0 

April 

101 

S.E. by 8. 

4-4 

3*3 

1*8 

1*3 

2*7 

8*0 

10* 1 

May 

100 

S.S.E. 

at; 

3*2 

4*0 

2*4 

3*3 

7*2 

9*4 

June 

106 

w.s.w. 

l>*0 

5*0 

9*2 

7*0 

7*1 

3*5 

7*7 

-July 

81 

S.W. by S. 

7‘1 

5*8 

0*2 

i 

0*1 

0*3 

4*0 

8*8 

August, 

02 

W.S.W, 

(>•8 

5*0 

7*0 

0*2 

0*0 

4*0 

9*1 

September 

49 

S.S.E. 

5*5 

5*4 

5*4 

3*4 

4*9 

5*8 

9*9 

October 

12 

N.N.E. 

5-4 

0*1 

0*0 

4*0 

5*7 

4*9 

9*7 

November 

58 

N.E. by N. 

(5*3 

7*2 

0*3 

4*4 

0 * 1 . 

4*8 

9*1 

December 

125 

N.N.E. 

(5*5 

0*7 

0*7 

5*0 

0*4 

4*0 

8*3 

Annual 

29 

S.E. by S. 

4*9 

5*1 

5*1 

3*8 

4*7 

ti-i 

I 

... 



Mean Monthly and Annual Meteorological Results at the Madras Observatory in 1919. 
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KODAIKANAL AND MADRAS OBSERVATORIES. 


I. — JO'] POET OP THE KOI) ALK ANAL OESEEY ATORY 
FOR THE YEAR 1920. 


Staff . — The staff of the Observatory on December 31, 1920, 
reorganised by the Government of India, was as follows: — 


Director 

Assistant Director 


Assistants 


Recorders 


Tem porary Recorder 


A 


j. 
T. 
A. 
P. 
, S. 
IB. 
(L. 

R. 

IS. 

K. 


Evershed, F.R.s. 

Royds, D.Sc. 

A. Narayana Ayyar, b.a. 

R. Chidambara Ayyar, B.A. 

B. Ramaswami Ayyangar, b.a. 
Balasund arain Ay y ar. 

N. Krishnaswami Ayyar. 
Krishna Ayyar. 

N. Krishna Ayyar. 

R. Viswanatha Ayyar. 


as- 


The subordinate staff consists of a book-binder, an assistant book- 
binder, a mechanic, six peons, one boy peon for the dark room and two 
la scars. 

The Director was absent on combined leave from 26th May to 15th 
December 1920, Dr. Royds acting as Director and Mr. A . A. Narayana 
Ayyar as Assistant Director. 

2. Buildings and grounds .-—' The Magnetic Observatory and the two 
domes in the main building were painted during the year and the Depart- 
ment of Public Works was engaged at the end of the year in extending 
the motor house in order to make it suitable for a now pump. Repairs 
to the wire fencing of the Observatory compound referred to in the last 
report havo not yet been completed. 

3. Instruments . — The 15-inch Ions borrowed from the Nizamialr Obser- 
vatory has been in constant use during the year for spcctrograpliic 
research work. A 30° reflecting prism of 4-incJi effective aperture has 
boon received from Messrs. Hilger, Limited. It is intended to use this 
prism in combination with two 45° prisms for the Ha spectroholiograph, 
replacing the Michelson grating at present in use. Some preliminary 
tests of the performance of the combination encourage the hope of getting 
improved results with much shorter exposures. 

4. Weather conditions . — The rainfall for the year was again in excess 
of the average, and the conditions in some months were very unfavourable 
for astronomical work. This applies especially to the month of N ovomber 
when there were twelve consecutive days when no solar observations 
were possible. The mean definition in the north dome before 10 a.m. was 
2 - 9 on a scale in which 1 is the worst and 5 the best. There wore 
thirty-four days only when the morning definition was estimated as 4 or 
over. 

5. Photo heliograph . — Photographs on a scale of 8 inches to the Sun’s 
diameter wore taken on 321 days, using the 6 -inch visual achromatic 
object glass and a green colour screen. 

6. Spedroheliographs . — Monochromatic images of the Sun’s disc in K 
light were obtained on 331 days, prominence plates on 286 days and Ha, 
disc plates on 273 days. 

7. Six-inch Cooke equatorial and spectroscope . — Work with this 
instrument has been continued on the same lines as formerly for 
visual observations of solar phenomena which cannot he readily 
photographed. 


l-A 
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8. Grating spectrograph . — Photographs of sunlight and iron arc 
•spectra were obtained' during every month of the year, and spectra, of 
sunlight reflected by Yenus were photographed on fifty mornings duri ng 
January, February' and March, and on eight evenings in December. 
Spectrum photographs were also obtained of sections of the Sun’s disc 
including sunspots when the definition was good and other conditions 
favourable. 

Measures of the sunlight and Fe arc spectra by Mr. Narayana Avyar, 
indicate a rather large range of variation in the shifts of the solar lines, 
and his mean values for the year are in excess of those for 1919 by about 
■0-002 A. Measures of the Yenus spectra taken early in the year when the 
angle Yenus-Sun-Earth exceeded 90° give mean shifts about OOOb A. 
smaller than those measured in the control plates of direct sunlight. 
The December plates so far as they have been measured give nearly 
normal values, the angle at the Sun being then about 70°. 

Trials of the effect of altitude gave negative results, the wave-lengths 
measured when the planet was at a. mean altitude of 20° being the same 
as those observed at a mean altitude of 40°. 


-By _ the use of Barnet “ Ultra Bapid ” plates hyper sensitised with 
ammonia it has been possible to photograph Yenus spectra with a very 
narrow slit, and these are the finest plates hitherto obtained. They gi ve 
no evidence of an inclination of the lines duo to a rotation of tho ‘planet 
when the terminator is placed normal to the slit. 


A special ultra-violet spectrograph was erected temporarily, using a 
parabolic grating and a quartz collimating lens. Spectra were obtained 
of the east and west limbs of the Sun in the region of tho ammonia, band 
at x 3360, and it was demonstrated by the displacements duo to the solar 
rotation that this band is of solar and not telluric origin. 

. Some comparison spectra of Yenus, and of sunlight reflected from 
white paper, have been obtained with the prism spectrograph and para- 
bolic mirror, to get evidence on the absorbing effect of Venus’ atmosphere. 

Measures of the displacements, Sun — arc, of some of the cyamxum 
oands m the first head near x 3883 have been completed and published in 
Kodaikanal Observatory Bulletin No. 64. 1 


Summary of sunspot and prominence observations. 

9. Sunspots.— The following table shows the monthly numbers of new 
groups observed at Kodaikanal, and their distribution between the north! 
ern and southern hemispheres. . The mean daily numbers of spots" v is e 
are also given : — J F vlhUHO 


- — 

J anuary. 

February, j 

i 

s 

3 

‘S 

a, 

May. 

June. 


August. 

September, j 

1 

| 

October. j 

I 

November. | 

j 

December. \ 

New groups 

11 

19 

13 

10 

18 

12 

1 

9 

9 

i 

9 

12 

7 

1 b ! 

North 

6 

9 

6 

5 

12 

6 

4 

5 

4 

7 

4 

; i 

South 

5 

10 

7 

5 

6 

6 

5 

4 

5 

r> 

3 

1 

8 

Daily numbers 

yd _ u 

2-9 j 

1 4*4 

2*9 

1*4 

2*7 

2*7 

2*3 

1*8 

2*0 

3*5 



1*9 

2*8 


Vear, 

141 

72 

iVJ 

2-G 


yy-luxx unu j tjcti* xyiy mere was a d n-f ac\ 
m the case of new groups. The decree i« mnXh -Jr P or C01lt 

hemisphere than in the northern. ' C &reater m tile southern 

he JX" mate mean latitud0 of the s P° te ™> un in both 
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and finally disappeared in May. It is noteworthy that the meridian 
passsages were on all occasions associated with magnetic storms. The 
very groat storm of March 22nd and 23rd was one of these and occurred 
during the fourth meridian passage of the group. 

The number of bright reversals of the Ha line in the neighbourhood 
of spots was 298 whilst the number of displacements of this line observed 
near spots was 169. There were 129 dark reversals of D 3 observed, whilst 
only 57 were seen in 1919. The increase is probably connected with the 
Increase in number and area of the Ha absorption markings, indicating 
increased density in the prominences both of hydrogen and helium. 

10. Prominences . — The mean daily areas in square minutes of arc,, 
derived from the photographic records are as follows : — 




North. 

South. 

Total. 


11120 - January to June 

1*99 

2*84 

4*33 

* 

July to December ... 

2*10 

1 

2*17 

4*27 


These figures show a slight increase over those of the previous year.. 
The mean numbers increase from 13*2 for the first half year to 15*9 for the 
second. 

The general distribution in latitude has remained essentially the 
same as in 1919 notwithstanding some fluctuations in the different zones 
of activity, and between the northern and southern hemispheres. No 
large prominences have been observed in the polar regions above latitude 
60°. 

Metallic prominences wore fairly numerous in the sunspot zones, and 
displacements of the hydrogen lines wore also frequent. The displace- 
ments towards red again slightly exceed those towards violet at the limb, 
and on the disc near spots 73 per cent of the whole number were towards 
red. 

Ikon l inen cos photographed on the disc as absorption markings show 
an increase in area of 38 per cent compared with 1919 ; their distribution 
in latitude was identical with that of the limb prominences. 

A striking change has occurred in the distribution between east and 
west. In previous years up to 1919 there has always been an excess of 
absorption markings on the eastern hemisphere of the Sun, but in 1919 
tins excess was negligibly small and in 1920 there is a marked excess west 
of the meridian, the areas of those on the cast side being only 47*5 per 
cent of the whole. About the same western preponderance is shown also 
by the prominences at the limb, and the western prominences were also 
a bout 1.4 per cent brighter than those on the east limb. 

A great eruptive prominence was photographed on December 31, on 
Hie west limb. It bore a striking resemblance to the prominence of 1919 
May 29 and occupied the same region of latitude, extending from + 5° 
to — 42° as an immense arch. Between 8 h and 10 h I.S.T. the prominence 
reared up to a great height and rapidly faded, the highest parts ascending 
to 16' above the limb. 

In a detailed study of the Ha plates Dr. Boyds has brought out 
several now features regarding the absorption markings (see Kodaikanal 
Observatory Bulletin, No. 63) and in studying the prominence data for 
the interval 1913—1920 for periodicities he finds that periods of 13 and 
7\ months aro the principal features of the periodogram, as was the case 
also during the interval 1905 — 1912. 

11. Magnetic observations . — Continuous magnetograph records are 
obtained of declination, vertical force, and horizontal force. Absolute 
observations for dip are made daily excepting Sundays, declination and 
horizontal force on three days per week alternately. All the records are 
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made oyer to the Magnetic Survey Office, Delira Dun, and the results are 
published by the Survey annually. 

Twenty-eight “ Great ” and 126 “ Moderate ” magnetic storms were 
registered during the year. The storm commencing March 22, 9 h 14 m 
was one of the greatest recorded at Kodaikanal, and during the more 
violent fluctuations there was considerable disturbance of the Indian 
Telegraph service. This storm occurred during the meridian passage of 
a great spot group, and, las mentioned on page 3, magnetic storms were 
recorded at every meridian passage of the group, that is, during five solar 
rotations from January 1st to April 18th, at 27 day intervals. Subsequent 
records show that while the spot disturbance had subsided in May, 
magnetic storms continued to recur at 27 day intervals during 7 more 
solar rotations. The storms of April 18th and May 14tli were recorded 
as “ Great, ” those of June 11th, July 8th, August 4th and August 30th as 
“Moderate,” September 27th as “Great,” October 24tli and November 
21st as “ Moderate.” 

12. Pyrheliometer . — Measures of the solar radiation wore made by 
Dr. Itoyds with the Angstrom pyrheliometer No. 73 on cloudless days 
whenever opportunity offered, and the results are given in the following 
table. In this E is the solar constant, or the amount of heat which 
would be received outside the earth’s atmosphere, in calories per square 
centimeter per minute and a is the transmissive power of the earth’s 
atmosphere. The instrumental constant supplied by the makers has boon 
used to determine E but the values require to be multiplied by an 
undetermined factor in order to compensate for the absorptive power of 
the pyrheliometer being less than its assumed value. 


Date. 

E. 

a. 

Remarks. 

Date. 

E. 

«, | 

Remarks. 

1920. 




1920. 




J ami ary 21 

1*820 

0*878 

Forenoon. 

February 16 

1*732 

0*884 


„ 21 

1*902 

0*867 

Afternoon. 

„ 17 

1*710 

0*878 


„ 27 

1*856 

0*848 


„ 23 ... 

1*749 

0*901 


„ 28 

1*706 

0*863 


„ 24 ... 

1*778 

0*900 


February 4 

1*692 

0*909 


„ 25 

1*783 

0*903 


„ 9 

1*778 

0*865 


March 1 

1*738 

0*908 


„ 11 

1*830 

0*881* 


„ 8 ... 

1*740 

0*809 



13. Time . — The error of the standard clock is usually determined by 
reference to the 16 hour signal from the Madras Observatory. This is 
rendered possible by the courtesy of the Telegraph Department which 
permits the Madras wire to be joined through to this Observatory. The 
signal is received with accuracy on most days and all failures are at once 
reported to the Postmaster-General, Madras. 

14. Meteorology . — Eye observations are made at 8 h , 10 h and 16 h local 
mean time as in former years. The Richard thermograph (wet and 
dry bulb) and barograph, the Beckley anemograph, and the sunshine 
recorder also continue in use. Cloud observations with the Nephoscope 
are made three times daily. The meteorological means for 21 years have 
been worked out and are printed as appendix VI with this report. There 
is little change in the adopted mean values excepting rainfall which is 
now '61*89 inches instead of 59'55, and the mean temperature has increased 
from 56°*3 to 57°‘0. In the following paragraphs “ mean ” values refer to 
the new 21 year averages. 

Pressure. — The mean pressure for the year was normal. The monthly 
means show that it was below normal in January, March, April and 
November and above normal in February, May, June and July. The 
highest pressure recorded was 22 - 946 inches on January 8, and the lowest 
22*671 on October 5. 

Temperature. — The monthly mean temperature in the shade was 
above normal in all months except January. The highest temperature 
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recorded during the year was 7 5°*5 on May 8, and the lowest was 39°*6 on 
December 23. The maximum temperature in the sun was below normal 
by 16° in September and November. In the remaining months it was not 
far from normal. The lowest minimum on grass was 24°T on December 
28. 

Humidity. — The mean humidity for the year was 1 cent below normal. 
The driest days in the year were January 18 and March 25 when the 
humidity was 7 cents only. 

Rainfall. — The total rainfall was 65*46 inches or 3*5 7 inches above: 
normal. There was an excess of 5*89, 5*58 and 7*71 inches in January, 
September and November, respectively. The greatest defect was 4*68 and 
4*02 inches in the months of October and December respectively. The 
driest month was March with only 0*10 inch. 

Wind. — The wind directions were nearly normal in all months except: 
May, October, November and December. The air movement was below 
normal in January, and from April to September inclusive and in Dec- 
ember. It was above normal in February. 

Transparency of the atmosphere. — The transparency of the lower' 
atmosphere as judged by the visibility of tho Nilgiris about 100 miles 
distant was much below the average. 

Cloud and sum/cine. — The percentage of clear sky was above normal 
in February and December, and below normal in April and November. 
During the other months it was normal. Tho total number of hours of 
bright sunshine was 2258 which is 5 per cent above normal. The total 
number of hours of sunshine in November was 59*2 only, the average 
being 132*8. 

15. Seismology. — The Milne horizontal pendulum recorded eighty-five 
earthquakes, a, s' against ninety during the previous year. Details of 
tho records arc given in Appendix I. 

16. Library. — Eighty volumes wero bound during tho year. 

17. Publications. — Four bulletins with tho following titlos wore 
published during the year : — 

No. LXII. Summary of prominence observations for tho socond 
half of tho year 1919, by J. Evcrshod, f.r.s. 

No. LXII1. Some features of Ha dark markings on the sun, by 
T. Boyds, D.Sc. 

No. EXIT. On the displacements of tho triplet bands near x 3883 in 
the solar spectrum, by J. Evorsliod, F.R.S. 

No. LXV. Summary of prominence observations for tho first half of 
the year 1920, by T. Koyds, D.Sc. 

In addition tho Director has contributed an article with tho following 
titlo “ Tho displacement of tho lines in the solar spectrum and Einstein’s 
prediction Observatory 43, 153. 

Kodaikanal, J. EYEESHED, 

l,sf February 1921. Director , Kodaikanal and Madras 

Observatories. 
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1I.-REP0RT OF THE MADRAS OBSERVATORY 
FOR THE YEAR 1920. 


Staff .— The staff of the Observatory during the year 1920 was as 
follows : — 


Deputy Director 


Time Assistant 


Edward Barnes (January 1 to April JO) 
C. Chengalvaraya Mudaliyar (May 1 to 
..A June 30). 

Edward Barnes (July 1 to December 
31). 

S. Solomon Pillai (January 1 to October 

24). 


C. Chengalvaraya Mudaliyar (January 1 
to July 2). 

Observers ...\ Jayaram Mudaliyar (January 1 to 

December 31). 

S. S. Eanga Acharya (July 8 to Dec- 
ember 31). 

A revised scale of pay was sanctioned by the Government of India 
lor the no n -gazetted staff of the Madras Observatory with effect from 1st 
July 1920 and the designations “Computer” and “Assistants” were 
changed to “ Time Assistant ” and “ Observers ”, respectively. 

Mr. S. Solomon Pillai was absent on privilege leave from 1st to 27th 
May and on leave on private affairs from 28th May to 30tli Juno. He 
retired from service on the evening of 24tli October. 


Mr. C. Chengalvaraya Mudaliyar was transferred to the Meteorological 
office as Weather Assistant on July 2. Mr. S. S. Eanga Acharya was* trans- 
ferred from Kodaikanal to Madras and took up his duties as Observer on 
July 3. 


2. Time service . — The time gun at Fort Bt. George failed on 27 occasions 
out of 732 giving a percentage of success of 96*3. Although most of the 
failures were due to faults outside the Observatory, yet it would appear 
to bo desirable that the apparatus and instruments both at the Observa- 
tory and at the Fort be completely renewed. Those have been in use for 
many years and have become much worn. The gun was fired at 8 lirs and 
11 hrs instead of at 12 hrs on .November 11 on account of the anniver- 
sary of the armistice. The time ball at the Harbour failed altogether on 
one day. On four other days it failed at 13 hrs but dropped correctly 
at 14 hrs. The 16 hr roll of signals was sent to the Central Telegraph 
Office on every day. 

3. Meteorological observations . — Eye observations were made daily at 
8 hrs, 10 hrs, 16 hrs and 20 hrs local mean time as in former years 
and the records of self -registering instruments were maintained as usual! 
Extra observations were taken for storm warning purposes and telegrams 
were sent to Calcutta on 36 occasions and to Simla on three occasions. 

4. Buildings .— The usual annual repairs to the office and quarters' 
were carried out during the year. 

i lie following is a list of instruments at the 

Observatory on 31st December 1920 : — 


(a) Astronomical. 

Eight-inch Equatorial Telescope— Troughton and Simms. 
Sidereal clock — Haswall. 

Do. Dent, No. 1408. 

Do. S. Riefler, No. 61. 

Mean Time clock— -J. H. Agar Baugh, No. 105. 

Do. with galvanometer — Shepherd & Sons. 
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Meridian circle — Troughton and Simms* 

Portable transit instrument — Dollond. 

Tape chronograph — E. Fuess. 

Relay for use with the chronograph — Siemens. 

(b) Meteorological . 

Richard’s barograph — No. 10, L. Casella. 

Do. thermograph — No. 29637, L. Casella. 

Pean dor’s self-recording rain-gauge — No. 116, Lawrence and Mayo. 

Beckley’s anemograph 1 — Adie. 

Sunshine recorder — No. 149, L. Casella. 

Nephoscope — Mens Jules Daboseq and Ph. Pellin. 

Barometer, Fortin’s — No. 1771, L. Casella. 

Do. do. No. 725, L. Casella (spare). 

Do. do. No. 1420, L. Casella (spare). 

Dry bulb thermometer— No. 94221, L. Cas dla. 

Do. do. No. 38037, Negretti and Zambra (spare). 

Wet bulb thermometer — No. 94219, L. Casella. 

Do. do. No. 38037, Negretti and Zambra (spare). 

Dry maximum thermometer — No. 8581, Negretti and Zambra. 

Dry minimum do. No. 69017, L. Casella. 

Wet do. do. No. 91753, Negretti and Zambra. 

Sun maximum do. No. 127618, Negretti and Zambra. 

Grass minimum do. No. 3377, Negretti and Zambra. 

Bain-gauge (8" diameter)— No. 1042, Negretti and Zambra. 

Measure glass for above. 

Rain-gauge (5" diameter). 

Measure glass for above. 

Stop watch — No. A 3. 

The level error of tlio Transit Circle at the beginning of the year was 
0**23. It changed gradually till it reached its maximum negative value 
— 10*19 in the third week of October. As a result of continued and 
heavy rain during the remainder of the month it wont through a rapid 
change in the reverse direction. This change continued during Novem- 
ber, by the end of which a value of — 2 R- 18 had been attained. After a 
slight rise, it remained fairly steady at about — 2**56 during December. 
The rate of the Eicfier clock has varied considerably during the year. 
This may he due partly to the somewhat abnormal meteorological con- 
ditions, but this would not appear to entirely account for the behaviour. 

6. Weather summary. — The following is a summary of the meteoro- 
logical conditions at Madras during 1920 : — 

Pressure. — The moan monthly pressure was normal in February, 
April, May and October, above normal in August and below normal 
during tlio other months. The greatest excess was 0*013 inch in August 
while the greatest deficiency was 0*048 inch in November. The highest 
pressure recorded was 30*116 inches on January 8. 

Temperature. — The mean temperature of the air was normal in 
April, May and December and above normal throughout the remainder 
of the year. The maximum shade temperature was normal in January, 
March, April, October and N ovember and above normal during the other 
months. The highest temperature recorded was 108 *7 on the 6th May. 
The minimum in shade was normal in April and May, below normal in 
December and above normal during the other months. The lowest tem- 
perature recorded was 62°*8 on December 4. The highest sun maximum 
was 166°*7 on April 19 and the lowest on grass 58°*8 on December 4. 

Humidity— The percentage of humidity was about normal through- 
out the year. The driest day in the year was June 23. 

Wind. — The wind velocity was above the average in November, but 
it was in defect in all other months. The wind direction was almost 
normal during the year. 

Cloud. — The amount of cloud was above normal in April and Nov- 
ember, below normal in February, June and December and about normal 
during the other months. 

3 
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Sunshine . — The percentage of sunshine was normal in August, 
above normal in February, June, September and December and below 
normal during the other months. The total number of hours of bright 
sunshine during the year was 2362'2. 

Rainfall . — The rainfall was above the average in January, October 
and November and below in the remaining months. The greatest excess 
was 16‘87 inches in November and the greatest defect 5*27 in December. 
The total fall for the year was 63*89 inches on 78 days compared with an 
average of 49 '02 inches. The monsoon rainfall from 15th October to the 
end of the year was 5022 inches. The heaviest rainfall on one day was 
7'61 inches on October 27. 

Storm. — A storm passed over the extreme south of the Presidency 
during the first few days in January and caused heavy rain on the 
Coromandel Coast. During the year several disturbances approached the 
Circars Coast but passed away to the north. Towards the end of October 
a shallow depression formed in the south of the Bay and caused very 
heavy rain over the south of the Presidency. During" the third week of 
November, conditions were very disturbed in the south-west of the Bay 
and the exceptionally heavy rains received in the south of the Carnatic 
caused serious floods and interrupted railway and telegraphic communi- 
cation with Ceylon and the extreme south for several days. Negapatam 
received as much as 32 85 inches of rain in 10 days at this period. 

The Observatory, EDWARD BARNES, 

Madras, 14 th January 1921. Offg. Deputy Director. 
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APPENDIX I. 


STATION — KODAIKANAL OBSER V ATO R Y. 


4, = 10* 13' 5CT A = IT 28' 00" 


1920. 


January 

February 

March 

April 

May 

June 


SEISMIC RECORDS. 

h = 2343 metres. rinbuoi-l — Rock. 

ApiHmtim-miiie'* Horizontal Pendulum Seismograph, 


T 0 

T 

1920. 

T 

X 0 

T 

rip " 0 

.. 17*8 

T, 2 

2*8 

July 

... 18*0 

i . 0 

2*0 

17*9 

2*8 

August 

... 18*1 

2*0 

.. 18-0 

2*0 : 

September 

.. 18*3 

2*5 

.. I 8-0 

2*7 

October 

.. 18*0 

2*5 

.. 18*2 

2*0 I 

November .. 

... 17*0 

2*8 

.. 18*3 

2*5 1 

December ... 

... 17*7 

2*0 


To. 

Date. 


Phase. 

Time 

O.M.T. 


■ ■ -- 

1920. 



H. 

M. 

s. 

1 

January 

8 ... 

cP 

9 

04 

00 



F 

9 

07 

06 

2 


9 ... 

eP 

4 

39 

12 




F 

4 

43 

06 

3 


12 ... 

eP 

14 

17 

24 




F 

14 

21 

30 

4 


22 

e.P 

.16 

44 

06 




F 

16 

52 

18 

5 

February 

2 ... 

eP 

el. 

11 

34 

00 



11 

45 

24 




M 

12 

17 

30 




F 

15 

45 

30 

6 


8 ... 

eP 

..T 

5 

r 

49 

nr. 

12 

SM 




e u 

M 

«> 

r> 

57 

24 




F 

6 

08 

12 

7 


10 . 

eP 

10 

03 

30 




eL 

10 

06 

30 




M. 

10 

08 

30 




F 

10 

20 

48 

8 


10 ... 

eP 

23 

10 

30 




eL 

23 

31 

00 




M 

23 

33 

12 




F 

23 

58 

18 

9 


27 ... 

iP 

3 

57 

24 



L 


? 





M 


1 V 





F 


V 


10 

March 

11 . 

eP 

12 

30 

00 


F 

12 

30 

00 

11 


12 ... 

eP 

16 

00 

00 



F 

16 

03 

18 

12 


15 ... 

eP 

10 

21 

30 



F 

10 

23 

30 

13 


15 .. 

eP 

10 

42 

00 


F 

12 

49 

18 

14 


17 ... 

eP 

18 

45 

00 


eL 

18 

47 

30 




M 

18 

50 

12 




F 

19 

08 

30 

15 


19 .. 

eP 

10 

10 

12 


F 

10 

12 

00 

10 


20 ... 

eP 

19 

24 

24 



eL 

19 

53 

42 




M 

20 

07 

00 




F 

20 

41 

54 

17 


22 ... 

eP 

21 

02 

48 



F 

21 

14 

00 

18 


30 ... 

eP 

23 

42 

18 



F 

23 

44 

30 

19 


31 ... 

eP 

8 

39 

12 



F 

8 

41 

48 

20 

April 

2 ... 

F 

1 

: 2 

57 

01 

42 

48 


Period. 

(Sec.). 


Amplitude (u). 


An. 


Ak. 


Az. 


1310 


50 


40 


60 


150 


100 


Distance 

(Km.). 


Rem auks 


Widening of line. 
Widening of line. 
Widening of line. 
Widening of line- 


instrument ex- 
amined at 4h 3*«.. 
G.M.T. 

Widening of line. 
Widening of line. 
Widening of line. 
Widening of line* 


Widening of line. 


Widening of line. 
Widening of line. 
Widening of line*. 
Widening of line. 
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Amplitude (u). 












Distance 

A 

(Kin.). 


Ko. 

Date. 

Phase. 

Time 

G.M.T. 


Period. 

(Sec.). 

An. 

Ak. 

Az. 

Remarks. 


1920. 



11. 

m. 

s. 







21 

April 

6 ... 

eP 

19 

48 

30 


... 


... 


Widening of line. 




F 

19 

50 

30 







22 

May 

2 ... 

eP 

8 

38 

42 




... 





eL 

8 

41 

48 










M 

8 

43 

48 



ioo 







F 

9 

11 

00 



H e 




■23 


2 ... 

eP 

14 

57 

12 


... 

... 

... 






eL 

15 

00 

12 










M 

15 

02 

48 



80 







F 

15 

28 

00 







24 


7 ... 

eP 

5 

42 

18 










eL 

6 

11 

30 










M 

0 

14 

42 

M , 


340 







F 

6 

55 

00 



••• 




■25 


7-8 ... 

eP 

21 

53 

54 










eL 

22 

19 

42 










M 

22 

23 

24 



200 







F 

0 

10 

00 







26 


10 ... 

eP 

18 

58 

42 


... 








eL 

19 

21 

48 










M 

19 

23 

00 



80 







F 

19 

56 

06 







27 


13 ... 

eP 

2 

08 

00 










eL 

2 

31 

30 










M 

2 

34 

06 



80 







F 

3 

12 

06 







28 


19 ... 

eP 

F 

13 

13 

10 

24 

00 

24 






Widening of line. 

29 


20 ... 

eP 

8 

15 

06 










eL 

8 

27 

24 










M 

, 8 

30 

00 



100 







F 

8 

52 

36 


... 





30 


27 ... 

eP 

P 

0 

0 

03 

08 

18 

12 






Widening of line. 

31 

June 

5 ... 

eP 

4 

31 

18 










iL 

4 

26 

54 










M 

4 

52 

36 



.1250 







F 

7 

21 

18 


... 





32 


5 ... 

eP 

F 

1.2 

12 

18 

20 

18 

18 






Widening of line. 

33 


5 ... 

eP 

F 

18 

18 

31 

34 

00 

06 






Widening of line. 

34 


5 ... 

eP 

18 

41 

30 






Widening of line. 




F 

19 

08 

48 







35 


8 ... 

eP 

F 

14 

14 

09 

12 

48 

24 






Widening of line. 

36 


9 ... 

eP 

11 

, 44 

24 

... 









eL 

11 

55 

36 




... 






M 

12 

01 

48 



200 






10 ... 

P 

12 

36 

12 







37 


P 


V 





... 


Instrument ex- 

amined at 2^ 
47'\ 





eL 

2 

56 

54 









M 

2 

58 

42 



*60 




* 



F 

3 

07 

24 






Air tremors during 













high wind were 













frequent during 
the month of 













June. 

■38 

July 

1 ... 

eP 

F 

2 

2 

32 

34 

0$ 

06 






1 Widening of line. 

39 


1 ... 

eP 

3 

19 

06 




. .. 


Widening of line. 




F 

3 

21 

18 

... 






40 


1 ... 

eP 

3 

41 

18 


lM 




Widening of line. 




F 

3 

43 

18 

... 






41 


1 ... 

eP 

14 

15 

06 


... 

.. 



Widening of line. 




F 

14 

18 

42 

... 


... 




42 


1 ... 

eP 

F 

18 

18 

16 

20 

12 

12 






Widening of line. 

43 


2 ... 

eP 

2 

58 

00 

... 


... 







eh 

3 

13 

24 

... 









M 

3 

16 

00 

... 


ioo 







F 

3 

44 

12 




... 



44 


4 ... 

eP 

F 

9 

9 

15 

21 

06 

12 



... 



Widening of line. 

.45 


6. ... 

eP 

F 

3 

4 

59 

05 

24 

30 

... 


..... 



Widening of line. 
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Amplitude (u). 


No. 

Date. j 

Phase. 

' Time 

G-.M.T. 

Period. 

(Sec.). 

An. 

Ae. 

Az. 

Distance 

A 

(Km.). 

Bemarks. 


1920. 


H. 

M. 

s. 







46 

July 6 ... 

eP 

15 

51 

30 






Widening of line. 



P 

15 

54 

36 




... 


47 

7 ... 

eP 

F 

19 

19 

43 

47 

18 

24 

... 





Widening of line. 

48 

8 ... 

eP 

5 

04 

18 






Widening of line. 



F 

5 

06 

54 

... 

... 



, .. 

49 

10 ... 

eP 

F 

10 

10 

19 

21 

30 

06 



... 



Widening of line, 

50 

10 ... 

eP 

16 

02 
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• •• 
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54 

. • • 
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... 
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... 
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51 

August 2 ... 
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2 ... 
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... 




Widening of line. 
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... 
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... 

Widening of line. 



F 

7 

16 

30 



... 


... 

54 

15 ... 

eP 

8 

34 

06 




... 
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... 


55 

20 ... 
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24 
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... 

. .. 

... 


... 
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« « . 

170 
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18 

26 

42 





... 


56 

26-27 ... 
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23 

54 

48 

... 








eL 

23 

59 

00 




lf , 





M 

0 

01 

18 

... 


40 






F 

0 

18 

00 

.... 



... 



57 

September 4 ... 

eP 

14 

47 
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... 


... 



eL 

14 

51 

00 

. . a 



... 





M 

14 

56 

36 



130 






F 

15 

41 

30 

... 



... 



58 

6 ... 

eP 

21 

35 

36 

... 




... 

Widening of line. 
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21 

39 

12 






59 

8 ... 

eP 

2 

05 

54 

... 




.. 




iL 

2 

11 

48 




... 
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2 

15 

36 



150 


... 
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3 

10 

00 







60 

9 ... 

eP 

19 

13 

06 








eL 

19 

53 

36 

4< 

. . . 







M 

19 

59 

12 

.... 


•140 

... 





F 

20 

23 

18 







61 

20 ... 

eP 1 

..14 

52 

36 

... 







iL 

14 

58 

42 





... 




M 

15 

41 

18 

... 


1020 






F 

1‘8 ~ 

32" 

06 





... 


62 

20 ... 

eP 

23 

52 

36 

... 





Widening of line. 



F 

23 

54 

36 






63 

21 ... 

eP 

3 

31 

30 

... 



... 

... 

Widening of line. 



F 

3 

35 

06 

... 

... 




64 

23 ... 

eP 

6 

19 

00 

... 



... 

... 

Widening of line. 



F 

6 

21 

06 

... 





65 

24 ... 

eP 

6 

23 

06 



... 


... 

Widening of line. 



F- 

6 

26 

42 



... 

... 


66 

October 12 ... 
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7 

07 

48 

... 

... 

. . . 

... 
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17 

30 




... 
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7 

21 

06 
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’50 

... 

... 
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7 

25 

12 

... 

... 

... 

... ' 

• .« 


67 

18 ... 

eP 

8 

25 

24 


... 

... 


... 



iL 

8 

31 

48 

... 


... 

... 

... 




M 

8 

33 

36 

... 


160 

... 

... 




F 

9 

56 

42 

... 

... 

*- • j 

... 



68 

20 ... 

eP 

10 

21 

18 

... 


M# 

... 

«•« 



eL 

10 

29 

30 

... 



... 

... 




M 

10 

30 

30 

... 


50 


... 

Hour signal at 10h 



F 

10 

55 

36 

... 


... 


- 

30m. 

69 

22 ... 

eP 

12 

30 

48 








eL 

13 

30 

30 

*•* 


... 






M 

13 

32 

36 


... 

90 

... 

... 




F 

14 

05 

06 



... 

... 

... 

Hour signals at 












12^30“ and 13h 
30m. 

70 

28 ... 

eP 

*8 

19 

12 


... 



... 



eL 

8 

25 

24 



... 






M 

8 

30 

48 


... 

40 

. .. 

... 




F 

8 

33 

06 


— 

... 
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1 Amplitude (u). 











Distance 

A 

(Km.). 


No . 

Date. 

Phase. 

Time 

G-.M.T. 

i 

Period. 

(Sec.). 

An. 

Ae. 

Az. 

Remarks. : , 


1920. 


H. 

M. 

s. 







71 

October 28 . . 

eP 

13 

10 

30 









eL 

13 

23 

18 






, 



M 

13 

26 

24 



50 



i 

72 

28 ... 

F 

eP 


, 

? 



... 



J Overlapping. ! 



eL 

14 

09 

00 








M 

14 

20 

18 



120 






F 

14 

58 

42 







73 

November 3 ... 

eP 

15 

55 

30 









eL 

16 

07 

48 

... 








M 

16 

08 

48 



40 




74 


F 

16 

17 

00 







13 ... 

eP 

F 

19 

19 

34 

37 

06 

12 






Widening of line. 

75 

26 ... 

eP 

F 

9 

9 

26 

29 

54 

00 






Widening of line. 

76 

December 4 ... 

eP 
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5 

5 

25 

32 

00 

06 



... 

... 

... 

Widening of line. 

77 

4 ... 

eP 

F 

23 

23 

38 

46 

06 

1:8 

... 





Widening of line. 

78 

5 ... 

eP 

10 

50 

18 









eL 

10 

51 

36 

.... 








M 

10 

56 

00 



60 




79 


F 

11 

18 

00 




’ [ 1 

| 

7 ... 

eP 

F 

21 

21 

38 

46 

00 

12 

... 


... 



Widening of line. 

80 

10 ... 

eP 

5 

15 

42 









eL 

5 

38 

18 




i 





M 

5 

45 

54 

... 


310 
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50 
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16 ... 
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eL 
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16 
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M 

12 
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06 

««* 
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The boom struck 

82 
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25 
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the stops. 
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eP 

20 

16 
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eL 
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19 

42 









M 

20 

21 

18 



*40 




83 


F 

20 

51 
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18 ... 

eP 
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10 

34 

45 

06 

18 
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Widening of line. 
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19 ... 

eP 

F 

20 

20 

50 

59 

24 

24 

... 


... 
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Widening of line. 

85 

25 ... 

eP 

11 

29 

18 









eL 

11 

45 

12 









M 

11 

59 

18 



140 






F 

13 

02 

12 

... 







APPENDIX II. . 

Latitude 10° 13' 50" N. Height of Barometer cistern above mean sea level 7688 feet. 
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APPENDIX IV. 


KODAIKANAL mean hourly bright sunshine for the year 1920. 


Month. 

<5-7 

7-8 

8-9 

9-10 

10-11 

11-12 

12-13 j 

13-14 

14-15 

15-18 

10-17 

17-18 

January 

0-42 

0*85 

0-94 

0-92 

0-85 

0'8(> 

0*71 

0-75 

0*00 

0-72 

0*01. 

0*10 

February 

•39 

•97 

1 *00 

1*00 

•99 

*95 

*90 

•85 

*79 

•78 

•77 

•54 

March 

*80 

*91 

0*95 

0-98 

1*00 

•t)9 

*92 

*70 

*03 

•03 

*04 

*47 

April 

•28 

•()(> 

*81 

•93 

0*93 

•80 

*08 

•00 

*49 

•52 

•30 

*14 

May 

•23 

•81 

•91 

*94 

•91 

•77 

*0(1 

•50 

•47 

■35 

■29 

*09 

June 

•17 

•40 

•03 

*08 

*02 

•03 

*59 

•50 

•35 

•28 

•18 

*07 

July 

•08 

•37 

*40 

*57 

•50 

; *55 

*52 

•37 

*30 

•29 

•15 

•03 

August 

*10 

•41 

•57 

•03 

*01 

•47 

*37 

*31 

*24 

•10 

•14 

•04 

September 

•08 

*53 

*70 

*77 

•70 

*57 

*47 

•33 

•22 

*19 

*10 

*02 

October 

•It) 

*54 

•08 

•74 

•01 

*57 

*59 

*40 

*43 

*31 

’20 

•08 

November 

•04 

•33 

*54 

•01 

*53 

*49 

*28 

•31 

•21 

•08 

•07 

•oo 

December 

•24 

*79 

•80 

*91 

*91 

•89 

*88 

•87 

*81 

•77 

*59 

*01 

Mean 

0*25 

(HU 

0*75 

0*81 

0-70 

0*72 

0*03 

0*50 

0*47 

J 0*42 

0-35 

0*14 


APPENDIX V. 


NUMBER of days in each month on which the Nilgiris were visible in 1920. 



Month . 

Yery clear. 

Visible. 

Just visible. 

Tops only 
visible. 

Total. 



January 

1 

10 

... 

1 

12 



February 


7 



7 



March 


3 

... 

1 

4 



April 

j o 

1 


1 

8 



May 

1 

2 

2 


5 



June 

1 

8 

1 


10 



July 




... 




August 

4 

2 

... 


0 



September 

1 

8 


1 

10 



October 

3 

6 

... 

3 

12 



November 

1 

3 



4 



December 

10 

7 

1 

... 

24 



Total 

1 

34 

57 

4 

7 

102 




Meteorological Means, Kodaikanal. 
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1900 January to 1899 May to 1900 January to " 1899 1900 1899 1903 1899 May to 1900 

1920 December. 1920 April. 1920 December. May to January Mav to January 1920 April. January 

1920 to 1920 1920 to 192(3 to 1920 

April, Dec* April, December. December, 

ember. 



17 



means above normal ; — means below normal* 
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APPENDIX Till. 


Abstract of the Mean Meteorological Condition of Madras in the year 1920 compared 

with the average of past years. 


Mean values of 

1920. 

Difference 

from 

Average. 

[Reduced atmospheric pressure 



29*854 

0*010 below. 

29*864 

Temperature of air 


... 

82-7 

1*6 above. 

81*1 

Do. of evaporation 



75*6 

i-i 

74*5 

Percentage of humidity 



f 71 

1 below. 

72 

Greatest solar heat in vacuo 



147*9 

8*2 above. 

139*7 

Maximum in shade 



92*0 

1-2 „ 

90*8 

Minimum in shade 



75*9 

1*2 „ 

74*7 

Do. on grass 



74*0 

2*1 „ 

71*9 

Rainfall since January 1st on 78 days 



63*89 

14*87 „ 

49*02 

General direction of wind 



S.E. by S. 

1 point S. 

S.E. 

Daily velocity in miles 



103 

68 below. 

171 

Percentage of cloudy sky 



46 

3 » 

49 

Do. of bright sunshine .. 


... 

53*5 

| 4*9 „ 

58*4 


DURATION and quantity of the wind from different points. 


From 

Honrs. 

Miles. 

From 

Honrs. 

Miles. 

From 

Hours. 

Miles. 

From 

Tfi 

U 

2 

o 

w 

Miles. 

North. 

54 

215 

East. 

77 

387 

South. 

179 

1149 

West. 

190 

1380 

N. by E. 

265 

1549 

E. by S. 

190 

760 

S. by W. 

198 

808 

W. by N. 

185 

1261 

N.N.E. 

360 

1774 

E.S.E. 

151 

668 

S.S.W. 

188 

747 

W.N.W. 

157 

1037 

N.E. byN. 

341 

2250 

S.E.by E. 

483 

2454 

S.W. by S. 
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N.W. by 

w. J 

86 

518- 

N.E. 

175 
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S.E, 
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3036 

s.w. 
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740 

N.W. 

35 

176 

N.E. by E. 

215 

1280 

S.E.by S. 
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4126 

S.W. by W. 

193 1 

889 

NW. by 
N. 

41 

171 

EJST.E. 

183 

862 

S.S.E. 

314 

1911 

W.S.W. 

324 

1748 

N.N.W. 

58 

279 

E. by N. 

110 

531 

S. by E. 

182 

964 

W. by S. 

304 

1900 

N.byW. 

100 

586 


There were 1994 calm hours during the year. The resultant corresponding to the above*- 
numbers is represented by a S.E. wind, blowing with a uniform daily velocity of 19 miles. 
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APPENDIX XII. 


Madras Observatory— Wind, cloud and bright sunshine, 1920. 



Wind resultant. 
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-10). 
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of hours 
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. 
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KODAIKANAL AND MADRAS OBSERVATORIES 

I. — BEPOK.T OF THE KODAIKANAL OBSERVATORY 
FOR THE YEAR 1921. 


Staff . — The staff of the Observatory on December 31, 1921, was as 
follows : — 


Director 

Assistant Director 
Assistants 

Recorders 

Temporary Recorder 


• ■ • J. Evershed, f.r.s. 

... T. Royds, D.Sc. 

( A. A. Narayana Ayyar, b.a. 
j P. R. Cliidambara Ayyar, b.a, 

! S. S. Ramaswami Ayyangar, B.A. 
[ S. Balasundaram Ayyar. 
fL. N. Krishnaswami Ayyar. 

... < R. Krishna Ayyar. 

IS. N. Krishna Ayyar. 

*•• K, R. Yiswanatha Ayyar. 


The subordinate staff consists of a book-binder, an assistant book- 
binder, a, mechanic, six peons, one boy peon for the dark room and two 
lascars. 


Dr. Royds was granted combined leave for one year and was absent 
from the Observatory from February 25, 1921. 

The head peon who also acted as engine and dynamo attendant 
died on August 29, 1921, from pneumonia. The accommodation for such 
cases at tlio Kodaikanal Municipal Hospital is quite inadequate, and 
it is considered that the life of this valuable and efficient servant 
might have boon saved with reasonably up-to-date arrangements and 
nursing. 

2. Buildings and grounds. -The main building containing the office 
requires outside painting, but is otherwise in good repair. There has 
been great delay in installing a new pump by the Public Works Depart- 
ment and much difficulty is experienced in carting water for photographic 
purposes. Repairs to the long line of wire fencing have been satisfac- 
torily completed and the Observatory grounds have been maintained in 
good order. 

3. Instruments . — With the exception of a new and very powerful 
prism spectrograph installed during the year in the spectroheliograph 
building the equipment remains essentially as in previous years. In 
December, the 12-inch photovisual lens was taken down and replaced by 
a 9-inch “ skew Cassegrain ” reflector for the spectroheliograph work, the 
lens being required for photographing star fields in preparation for the 
eclipse of September 1922. 

The 30° reflecting prism mentioned in the last report has been 
thoroughly tested, alone and in combination with two 45° prisms of 6-inch 
aperture. Owing to want of homogeneity in the glass none of these large 
prisms can he used for the Ha spectroheliograph. 

4. Weather conditions— Notwithstanding the very heavy rainfall in 
certain months of the year, the general conditions for solar work, as 
judged by the quality of the “ seeing ” and the number of days in which 
observations were possible, were on the whole more favourable than in 
the previous year. The mean definition in the north dome before 10 a.m. 
was 31 on a scale in which 1 is the worst and 5 the best, while the 
number of days in which the definition was 4 or over was 66. The 
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month, of November, in which the observing- conditions are usually very 
unfavourable, had the best mean definition, viz., 3 5, with a definition of 
4 on fourteen days. 

5. Photoheliograph. — Photographs on a scale of 8 inches to the Sun’s 
diameter were taken on 339 days, using the 6 -inch visual achromatic- 
object glass and a green colour screen. 

6. Spectro he lio g raphs . — Monochromatic images of the Sun’s disc in 
K light were obtained on 335 days, prominence plates on 279 days and 
Ha disc plates on 285 days. 

7. Six-inch Coolie equatorial and spectroscope. — "Work with this instru- 
ment has been continued on the same lines as formerly for visual 
observations of solar phenomena which cannot be readily photographed. 

8. Grating spectrograph. — Photographs of solar spectra with iron arc 
comparison have been obtained in the following spectral regions : — 

3870—3980 - ... ... ... 28 plates. 

4325—4500 ... ... 33 „ 

0136— 6252 ... 22 „ 

In each region the plates include spectra of the polar and equatorial limbs 
and the centre of the disc, and in the 4325 — 4500 region they include 
seven plates of general sunlight. 

The results of the measures indicate a systematic difference in the 
sun - arc displacement between the north and south limbs, and this 
increases with the wave-length as is shown in the table following : — 





Mean shift sun — arc in angstroms. 

Region. 


Number of lines. 

North limb. 

; 

South limb. 

S - N. 

3870 — 3980 

... 

( 

24 

+ -0092 

+ *0102 

+ -OOK) 

4325 -4500 



15 

+ *0075 

+ -0100 

+ *0025 

6136—0252 


5 

+ *01 39 

+ -017ft 

+ -0087 


The east and west limb measures show a closer agreement with tho 
south limb shifts than with the north. 

These results confirm the difference found in measuring the cyanogen 
bands in plates obtained in 1918, which gave a difference S — N' of 
q- -0023 A (Kodaikanal Observatory Bulletin LXIY, 301). No instrumental 
cause can be assigned to account for these differences. 

In order to determine the shifts at a comparatively high level in the 
reversing layer twenty-four plates of the D region were obtained, includ- 
ing as before the polar and equatorial limbs and the centre of the disc ; 
the comparison spectrum being that of a carbon arc giving very narrow 
sodium absorption lines. The general results show that the D lines give 
extremely small displacements both at the centre and at the limbs, "the 
Sun - arc displacement of Dj averaging - (K)01 A at tho limbs and 
— 0-004 A at the centre, and D 2 giving + 0-002 A at the limbs and the same 
at the centre. The differences south limb - north limb for the mean of 
D 1 and D 2 is + 0 0013 A. 

The difference of shift for and D 2 shows that the separation of 
these lines in Sun and arc in air is different, the interval Dj — D 2 being 
about 0-004 A larger in the arc than in the Sun. This is probably a 
pressure effect and appears to indicate a nearly zero pressure at the I) level 
of absorption in the Sun, since according to the measures of the D lines in 
the vacuum arc by Datta the interval D 1 — D 9 is practically the same as in 
the Sun. 

The absence of appreciable shift at the centre or limbs is difficult 
to reconcile with the Einstein hypothesis, unless it can be shown that 
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the D lines in the arc in air are subject to a pressure shift which for 
3/4 atmosphere (the air pressure at Kodaikanal) almost compensates the 
Einstein shift of + 0 0125 A. According to Perot the magnesium lines 
also indicate a zero pressure in the Sun, and when the known pressure 
shifts of these lines are added to the Sun — arc shifts the sum closely 
approximates to the Einstein shift. 

Solar wave-lengths have been determined on the international system 
for 15 iron lines in the region 4337—4494 in light from the centre of 
the Sun’s disc, the limbs, and in general sunlight ; also for 23 iron lines in 
the region 3885—3977 for the centre of the disc and the limbs. The 
results"" have been communicated to the President of Commission 14 of 
the International Astronomical Union. 

The work on general sunlight has been in continuous operation 
during four successive years with the same equipment, and reveals 
apparent changes in wave-length in the annual means for some solar lines 
(not subject to pole effect in the arc) amounting to 0-004 A at the most: 
Other lines are shown to remain constant within 0'0005 A. 

Mr. Narayana Ayyar has taken an active part in this work. 

9. Venus spectra. ~ Fifteen, plates wore obtained during the first 
three' months of the year when Venus was an evening star, the angle 
Venus-Sun-Eartli diminishing from 67° to 27°. The measures of 13 plates 
taken in 1920 December and 1921 January with a mean angle at the Sun of 
71° oive slightly smaller wave-lengths than the platos of direct sunlight in 
14 out of 17 linos measured, the mean difference being 0 0017 A. The 
plates taken later when the angle at the Sun was small show no 
appreciable difference, and the values for individual lines are in close 
agreement with the normal values of the Sun - arc shifts. 

With the planet a morning star 5 plates wore obtained in June and 
Julv the mean angle Venus-Sun-Earth being 43°, and in September 5 more 
plates when tho angle had increased to 95°. In neither of these series 
do the mean wave-lengths differ from the normal by more than 0-001 A. 

To photograph the planet’s spectrum when the angle Yenus-Sun-Earth 
had become largo and the exposure time short an entirely new scheme was 
adopted. An autocollimating prism spectrograph of 8 feet focal length 
was built giving the same dispersion as the grating at 4466, with much 
"renter economy in light. An enlarged image of Yenus is thrown on the slit 
from an 18-inch parabolic mirror combined with a convex mirror arranged 
in the “ skew Cassegrain ” form advocated by Common in 1895. This 
oives an imago 0-8 mm. in diameter when tho planet subtends 10" only, 
there is tlioroforo no uncertainty about the proper illumination of the 
slit while exposing, the planet covering from 25 to 30 times the slit width. 

With this equipment 13 excellent spectra were photographed in 
November and December, the angle Yenus-Sun-Earth increasing from 134° 
on November 21 to 148° on December 15. A preliminary discussion of the 
measures of those plates indicates only a small difference of wave-length 
in the Yenus spectra compared with direct sunlight, the mean shift 
Sun — arc of 30 linos measured being + 0-0036 A in direct sunlight and 
+ 0-0024 A in Venus, 

A detailed discussion of the results will be published when the whole 
series of control plates has been measured. 

10. Rotation of Venus .— Two attempts have been made to detect 
rotation by the shift of the. lines. According to Bod6s a direct rotation 
will produce a residual shift towards violet when the planet is east ot the 
Sun and towards red when west, assuming that the .definition is im- 
perfect and the image of the planet cannot be maintained in a definite 
position on the slit during the exposure. Our measures during the 5 
years 1917—1921 show distinct evidence of such an effect, but the residuals 
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are towards violet when the planet is west of the Sun, indicating there- 
fore a retrograde rotation : the difference of wave-length between east 
and west apparitions increases from 0 - 0018 A near elongations to 0'0025 A 
when the angle Sun-Yenus-Earth has diminished and lies between 
71° and 34°. 

According to the observations of Pickering the planet rotates on an 
axis which lies nearly in the orbit plane and in longitude 47° approxi- 
mately, the period being 68 hours. If this is correct the poles would be 
seen on the limb of the planet on or about 1921 September 14, and the 
equator would lie nearly parallel to the terminator. Spectrum photo- 
graphs on a scale of 2 angstroms to the mm. were obtained on September 
8, 14, 18, 19, 20 and 25 with the slit approximately parallel to the termi- 
nator. No appreciable inclination of the lines is found on any of the 
plates, but this would amount to T only at the greatest. The rotation 
speed on the equator would be 0125 Km/sec. only, and the difference of 
wave-length between the two edges of the spectrum would be O' 004 A or 
0'002 mm. on these plates. Unfortunately the definition of the planet 
was extremely bad throughout the month and the edges of the spectra are 
indefinite. It is not, therefore, considered that the plates could reveal this 
difference although the spectrum lines are perfectly defined. 


Summary of sunspot and prominence observations. 

11. Sunspots . — The following table shows the monthly numbers of 
new groups observed at Kodaikanal, and their distribution between the 
northern and the southern hemispheres. The mean daily numbers of 
spots visible are also given : — 


, — 

January. 

February. 

'qoxej\[ j 

April. 

May. 

June. 

July. 

August. 

September. 

CD 

& 

O 

O 

o3 

rO 

§ 

> 

& 

i 

December. | 

Year. 

New groups 

8 

14 

14 

11 

6 

13 

12 

11 

5 

6 

3 

D 

112 

North 

3 

3 

9 

6 

3 

7 

5 

5 

2 

4 

2 

5 

54 

South 

5 

11 

5 

5 

2 

6 

7 

G 

3 

1 

1 

4 

5C> 

Equator 
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... 
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Daily numbers 

21 

2-2 

2*3 

2*5 

1*1 

2*0 

2*4 

1*6 

1*2 

1*3 

1*3 

1*5 

1*8 


There was again a decrease, amounting to about 20 per cent in the 
case of new groups, the decrease being slightly more marked in the 
northern hemisphere. The visible disc was free from spots on 47 days 
during the year. 

The approximate mean latitude of the spots was 9°'8 in the northern 
hemisphere and 10 o, 3 in the southern. 

A large group of spots, situated on the equator crossed the central 
meridian on May 14-15. Its spectrum was characterised by very violent 
disturbances throughout the period it was visible. In addition to the 
hydrogen and helium lines, the lines of sodium, magnesium and the 
enhanced lines of iron were seen to be brightly reversed over the umbra 
of the spot on May 19. The meridian passage of the group synchronised 
with the occurrence of a magnetic storm of very great intensitv and 
unprecedented duration. J 

The number of bright reversals of the Ha line in the vicinity of 
spots was 263, whilst the number of displacements observed near spots 
was 177, of which 137 were towards red. D 3 was observed as a dark line 
on 129 occasions. 



12. Prominences . — Tlie mean daily areas in square minutes of arc,, 
derived from the photographic records are as follows : — 



North. 

South. 

Total. 

192! - J anuary to June 

1*92 

2*70 

4-02 

July to December 

1:76 

l 

1*79 

3-55 


The mean numbers decreased from IT 7 in the first half of the year to- 
13‘6 in the second. 

The general distribution in latitude is similar in the two periods of 
six months, and differs somewhat from that obtaining in the previous 
year. Well marked zones of activity are shown at about 40° in the 
northern hemisphere and at about 25° and 55° in the south. The polar 
regions remained quiescent. 

Metallic prominences were very much less frequent than in 1920 and 
all were in low latitudes in the sunspot zones. 

Four hundred and eighty displacements of the hydrogen lines were 
observed, of which 260 wore towards the red. 

Prominences projected on the disc as absorption markings showed a 
large decrease compared with the previous year. 

There was an excess of prominence area on the east limb during the 
second quarter of the year and on the west limb during other months, 
whilst Ha absorption markings have reverted to an eastern excess for 
tho whole year, the proportion east being 52'5 per cent of the whole in the- 
case of areas and 5T6 per cent for numbers. 

Mr. Chidambara Ayyar has brought out an interesting relationship- 
between the heliographic latitude of the earth and prominence numbers 
east and west, of the Sun’s axis during the years 1904 — 1920. Tho results, 
are published in Bulletin No. LXYII. 

A special study of the distribution in longitude of lla markings for 
the years 1915—1920 was made by Mr. Narayana Ayyar to see if the 
progressive change in area of sunspots during their progress across the 
disc as found by Mrs. Maunder in the years 1889 — 1901 was indicated by 
the markings also. It is found that tho maximum area occurs in longi- 
tudes 40° to 60° oast and west of the meridian with a great reduction near 
the limbs. In the northern hemisphere which alone gives a marked 
excess of east over west there is a progressive change in the eastern excess, 
which is greatest near tho limb and least between 30° and 40° from the 
meridian. In the central zone between 30° and 0° there is practical 
equality or very slight western excess. 

Tho monthly mean areas of the prominences have been worked out for 
tho eight-year periods 1905 — 1912 and 1913 — 1920. The curve of mean area 
for the year is strikingly alike in both periods, showing a maximum in 
March with a secondary maximum in August and a minimum in Septem- 
ber. Tho curve bears some resemblance to the curve of monthly frequen- 
cies of magnetic storms recorded at Kodaikanal during the years 
1903 — 1921, which shows maxima in the same months and a marked 
depression in the curve in September. 

13. Magnetic observations . — Continuous magnetograph records are 
obtained of declination, vertical force and horizontal force. Absolute 
observations for dip are made daily excepting Sundays, declination and 
horizontal force on three days per week alternately. All the records are 
made over to the Magnetic Survey office, Debra Dun, and the results are 
published by the Survey annually. 

Sixteen “ Great” and 85 “Moderate ” magnetic storms were registered 
during the year. The storm of May 13—22 was of longer duration than 
4 
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any previously recorded, and there was considerable disturbance to the 
Indian telegraph service on May 14 and 15. This storm may be 
regarded as composed of several distinct storms, and that of May 14 — 15 
appears to have formed one of a sequence recurring at 27 day intervals 
for 7 synodic rotations of the sun, beginning March 21 and ending 
September 29. 

14. Time . — The error of the standard clock is usually determined by 
reference to the 16 hour signal from the Madras Observatory. This is 
rendered possible by the courtesy of the Telegraph Department which 
permits the Madras wire to be joined through to this Observatory. The 
signal is received with accuracy on most days, and all failures are at once 
reported to the Postmaster-General, Madras. 

15. Meteorology . — Eye observations are made at 8 h , 10 h and 16 h local 
mean time as in former years. The Richard thermograph (wet and dry 
bulb) and barograph, the Beckley anemograph and the sunshine recorder 
also continue in use. Cloud observations with the Nephoscope are made 
three times daily. Under instructions from the Director-General of 
Observatories, the preparation of normals of all meteorological data at 
Kodaikanal up to the end of 1920, was undertaken and was in progress 
at the end of the year. 

Pressure . — The mean pressure for the year was 0 005 inches below 
normal. The monthly means show that it was below normal from 
January to March and from May to July, and above normal in September 
and November, the greatest defect being 0'024 inches in February and the 
greatest excess O' 034 inches in November. The highest pressure recorded 
was 22-920 inches on March 16 and the lowest 22'657 inches on July 6. 

Temperature . — The mean temperature for the year was normal, and 
the mean maximum and mean minimum (dry and wet bulb) were not far 
from normal. The highest temperature recorded was 76°\5 on May 9 and 
the lowest was 40 o- 3 on February 26. The lowest minimum on grass was 
27°-2 on December 8. 

Humidity . — The mean humidity for the year was 3 cents below nor- 
mal. The greatest deviations wore a defect of 16 cents in March and 15 in 
December. The driest day in the year was February 28 when the humi- 
dity fell to 3 cents. 

Rainfall — The distribution of rainfall was uneven throughout the 
year., The total rainfall was 77' 52 inches or 15‘63 inches above normal. 
The total rainfall in January was 13\58 inches against an average of 2‘88 
inches, whilst the month of November had a deficit of 4*11 inches. The 
heaviest rainfall recorded on any one day was 6- 91 inches on January 14, 
which is also the heaviest ever recorded at the Observatory. 

Wind . — The mean wind direction for the year differed from the 
normal by 10 points to the west. The air movement was below normal 
in April, May, July, August, October and November. 

Transparency of the atmosphere.— The transparency of the lower 
atmosphere as judged by the visibility of the Nilgiris about 100 miles 
distant was much below the average. 

Cloud and sunshine .— The percentage of clear sky was above normal 
in February, March and November, and below normal in January, April, 
July and October. During the other months it was normal. The totai 
number of hours of bright sunshine was 2236 as against an average of 
2152. » 

16. Seismology .— The Milne horizontal pendulum recorded 105 earth- 
quakes as against 85 during the previous year. Details of the records 
are given in appendix I. 

17. Library. — Seventy-six volumes were bound during the year. 
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18 . Publication *. — The annual report for the year 1920. and bulletin 
Nos. LXYI to LX Till wore published and distributed during the year. 
Their titles are given below : — 

No. LXYI. Summary of prominence observations for the second 
half of the year 1920, by T. lloyds, D.Sc. 

No. LX VII. An apparent influence of the earth on solar prominen- 
ces, by J. Everslied, E.R.S., and P. 11. Chidambaia Ayyar, b.A. 

No. LXVIII. Summary of prominence observations for the first 
half of the year 1921, by J. Everslied, F.it.s. 

In addition the Director has contributed the following paper : “ The 
Relativity shift in the solar spectrum ” — Observatory 44, 243. 

Kodaikanal, j. EYERSHED, 

24 th January 1922. Director , Kodaikanal and Madras 

Observatories. 
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II.— REPORT OF THE MADRAS OBSERVATORY 
FOR THE YEAR 1921. 


Staff . — Tlie staff of the Observatory during the year 1921 was as 
follows : — 

f Edward Barnes, B.sc. (January 1 to 
I May 4). 

Deputy Director ... .A S. R. U. Savoor, B.A., D.sc. (May 5 to 

I December 31). 

Time Assistant ... C. P. Yenkatarama Ayyar, M.A. (March 

ItS to December 31). 

f P. Jayaram Mudaliyar (January 1 to 
I December 31). 

Observers .. J S. S. R&nga Acliarya (January 1 to 

^ October 31). 

K. Viswanathan (November .1 to Dec- 
ember 31). 


Since Mr. Solomon Pillai, the Time Assistant, retired from service on 
the 25th October 1920, the Observatory had to work understaffed till 18tli 
March 1921, when Mr. C. P. Venkatarama Ayyar was appointed in the 
place. Mr. P. Jayaram Mudaliyar was absent on privilege leave from 
20th May to 1st July and again from 1st November to 16th November 
Mr. S. S. Ranga Acliarya, having been deputed as Observer to the Humidifi- 
cation Expert to the Government of India, for one year from 1st Novem- 
ber, Mr. K. Viswanathan was appointed acting Observer from that date. 

2. Time-service .—- The time gun at Fort St. George failed on 14 occasions 
out of 731, giving a percentage of success of 98. Most of the failures 
wore duo either to faults in the tiling instrument at the Fort, which, 
owing to long use,, has become much worn out, or to the mistakes on the 
line. The main lino and the connections to the instrument therefrom 
require renewal. The gun was tired at 8 lirs. and 11 lira, instead of at 12 
hrs. oil November 11, on account of the anniversary of the armistice. 
I he time ball at the Harbour failed at 18 hrs. on one day, owing to the 
Observatory not being connected to the Signal Station till after 1-15 p m 
but it dropped correctly at 14 hrs. The 16 hr. roll of signals was sent as 
usual to the Central Telegraph Office. 


The 7 p.m. Radio Signals were received for a fe w days now and then till 
the end of September when they ceased to arrive except on very rare 
occasions. The arrangement of receiving the signals over the Telephone 
seems to bo quite unsatisfactory and arrangements are being made to 
supply this Observatory with a simple wireless receiving set. ft is hoped 
that after the installation of this set, signals will he received satisfactorily 
so as to enable comparisons between Calcutta and Madras clocks to be made 
accurately. 


8. Meteorological observations . — Eye observations were made daily at 
8 hrs., 10 hrs., 16 hrs. and 20 hrs. local mean time as in former years 
and the records of self -registering instruments maintained as usual. 
Observations with Kata thermometer for the determination of tlie coolina- 
power of air have been made since the beginning of this year. Extra 
observations were taken for storm warning purposes and telegrams sent 
to Calcutta on 17 occasions and to Simla on 11 occasions. ° 


4. Buildings . — Though the usual annual repairs to the office and some 
special repairs to the quarters were carried out during the year, still there 
is much left to he done in this connection. The terraced roof of the 
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quarters, and the dome m which the equatorial is fitted up are still leaking 
badly and but tor the scarcity of rain in November and December it 
would have been extremely difficult to reside in the quarters. 

5. Imtmmmts. The following is a list of instruments at the Obser- 
vatory on 31st December 1921:— 


(u) Astronomical. 

Light-inch Equatorial Telescope — Troughton and Simms. 
Sidereal dock — Haswall. 

I)o. Dent, No. .1408. 

Do. S. Riefler, No. til. 

Moan Time clock— J. H. Agar Baugli, No. 105. 

. Do. with galvanometer — Shepherd & Sous. 

Meridian circle — Troughtou and Simms. 

Portable transit instrument — Dollond. 

Tape chronograph — R. Fuess. 

Relay for use with the chronograph— Siemens. 


No. 54182, Casella. 

No. 1)1753, Negretti and Zambia. 
No. 127(118, Negretti and Zambra. 
No: 3377, Negrettrand Zambra. 
■No. 1042, Negretti and Zambra. 


(b) Meteorological. 

Richard's barograph — No. 10, L. Casella. 

Do. ^ thermograph — No. 20(537, L. Casella. 

Peander’s self-recording rain-gauge— No. 11(5, Lawrence and Mayo. 

Berkley s anemograph — Adie. 

Sunshine recorder — No. 140, L. Casella. 

Nephoseope— Mons Jules Daboseq and Ph. Pellin. 

Barometer, Fortin’s— No. 1771, L. Casella. 

Do. do. No. 725, L. Casella (spare). 

Do. do. No. 1520, L. Casella (spare). 

Dry hull) thermometei — No. 04221, L. Casella. 

... j D°; , (, °- No. 38037, Negretti and Zambra (spare). 

Wet lnilb do. No. 04210, L. Casella. 

lt Do - . ' No. 38037, Negretti and Zambra (spare). 

Dry maximum thermometer— No. 858.1, Negretti and Zambra. 

Dry minimum do. 

Wet do. do. 

Him maximum do. 

(hms minimum do. 

Rain-gauge (tX" diameter )- 
Measure glass for above. 

Rain-gauge (ft" diameter). 

Measure glass for above. 

•Stop watch— No. A H. 

Kata tliermometer No. 2 73, J. Hicks & Co. 

TIl( : ltieflor °J- 0C k» Kullbcrg’s chronometer No. 5394 and Boeklov’s ane- 
graph were all cleaned early this year, while (luring the visit of the 
Director fcrom ivodaikanal m December, the Dent and the A.B. clocks were 
completely overhauled and cleanod. The level error of the Transit Circle 
at the beginning of the year was -- 2-67. It changed gradually till it 
k R( 1 1 . 0(1 d maximum value of ll s *36 about the cud. of second week of 
October. As a result of continued heavy rains it went through a rapid 
change m the reverse direction. This continued till the end of first week 
of November when it remained fairly steady at about - 3-60 till the 
middle of December after which it again showed a slight rise. 

The rate of the Riefler clock was not quite so steady as mi>ht he 
expected. ” 

6 Weather summary .—The following is a summary of the meteoro- 
logical conditions at Madras during 1921 :— 

Pressure.- The mean monthly pressure was normal in April August 
and beptember, above normal in October, November and December linol 
below normal in the remaining months, the greatest excess beino- 0-060 inch 
m N o vemher and the greatest defect 0-075 i nch in May. The hfohest nres 

suro recorded was 30-124 inches on the 11th of December & 1 


mo^ 



10 


Temperature . — The mean temperature of the air was normal in 
February and April, below normal in July, October and November and 
above normal in the remaining months. The highest temperature recorded 
w r as 111°\2 on the 25th May. The minimum in shade was normal in March, 
August, September and October, below normal in February, July, Novem- 
ber and December and above normal in the other months. The lowest 
temperature recorded was 63° • 6 on the 10th November. The highest sun 
maximum was 168°'3 on the 9th of June and the lowest on grass was 59°'4 
on the 10th of November. 

Humidity . — The percentage of humidity was about normal through- 
out the year. The driest day in the year was the 26th May and the wet- 
test the 16th of October. 

Wind . — The wind velocity was in defect throughout the year. The 
wind direction was normal in January, June, September and December and 
very abnormal during October. 

Cloud . — The amount of cloud was above normal in January, April, 
July and October and below normal in the other months. During Novem- 
ber and the first half of December the sky was quite unusually less cloudy. 

Sunshine . — The percentage of sunshine was normal in March and 
September, above normal in February, August and November and below 
normal in the other months. The total number of hours of bright sun- 
shine during the year was 2189 5. 

Rainfall . — The rainfall was. above the average in January, Aprib 
July, August and October and below in the remaining months. The 
greatest excess was 13‘27 inches in October and the greatest defect 11 '37 
inches in November. The total fall for the year was 5443 inches on 96 
days compared with an average of 49'02 inches. The monsoon rainfall from 
the 15th October to the end of the year was 2081 inches. The heaviest 
rainfall on one day was 3'28 inches on 13tli October. 

Storm . — A severe storm formed in the Bay near Port Blair about the 
5th of October giving very heavy rain there. It then gradually moved 
towards the east coast and then north west giving heavy rains on the 
north Madras coast. It filled up near Nollore about the 8th and then 
passed across the Peninsula into the Arabian Sea about the 9tli. Another 
storm from near Port Blair moved south west to Ceylon about the 24th of 
the same month and then north, practically covering the whole of the 
east coast on the 25th and finally disappeared. 

Madkas, S. B. U. SAVOOE, 

14 th January 1922. Deputy Director , Madras Observatory. 
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APPENDIX I. 


STATION — KOD AIK AN AL OBSERVATORY. 


SEISMIC RECORDS. 
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==77° 28' 00" h = 

2343 metres. 

Subsoil— -Rock. 





Apparatus — Milne’s Horizontal Pendulum Seismograph, 

1921. 

T 0 

T 

x o 

1921. 

To 

T 

T a 

A o 

January ... 

17*3 

2*7 

July 

17*3 

2*8 

February ... 

17*6 

2*6 

August 

... 17*5 

2*8 

March 

17*1 

2*5 

September 

17*3 

2*9 

April 

17*2 

3*0 

October 

17*4 

2*8 

May 

17*6 

2*8 

November ... 

... 17*2 

2*9 

June 

... 17*8 

2‘9 

December ... 

17*5 

2*6 









Amplitude (ju)i 











Distance 

(Km.). 


No. 

Date. 


Phase, 

Time 

G.M.T. 


Period 

(Sec.). 

An. 

Ae. 

Az. 

PjBMARKS. 


1921. 

i 


H. M. 

s. 







1 

January 

3 

eP 

21 58 

12 

... 


... 

... 

... 

Widening of line. 



F 

22 Of, 

24 

... 

... 


... 


2 


6 ... 

■ eP 

2 35 

54 





... 

Widening of line. 




F 

2 41 

18 

... 


... 


... 

3 


6 ... 

eP 

4 09 

30 

... 

... 


... 


Widening of line. 




F 

4 11 

54 

... 

... 




4 


6 ... 

e.P 

4 31 

36 






Widening of line. 




F 

4 36 

42 

... 





5 


G ... 

eP 

23 30 

00 

... 


... 

... 

*•? 

Widening of line. 
In continuation of 












hour mark. 




F 

23 41 

18 

,,, 


... 

... 

... 


6 


7 ... 

eP 

1 55 

36 


• • • 

... 






eL 

2 04 

54 


Ml 

... 







M 

2 09 

00 

... 

• ft ft 

60 


... 





F 

2 23 

18 


... 

... 


... 


7 


7 ... 

eP 

3 14 

06 



... 


... 





eL 

3 26 

24 

... 


*• 

... , 






M 

3 36 

12 

... 


50 







F 

4 04 

18 



• « - 

... 



8 


9 ... 

eP 

14 11 

54 

... 


... 






eL 

14 18 

42 




... 

... 





M 

14 25 

54 


... 

50 







F 

15 24 

24 


... 



... 


9 


19 ... 

eP 

15 43 

18 









eL 

15 46 

24 



... 







M 

15 48 

30 



40 

... 

... 





F 

16 06 

54 


... 





10 


24 ... 

eP 

11 26 

24 









eL 

11 31 

0() 


... 

• •• 

... 






M 

11 32 

36 

... 

... 

60 


... 





F 

11 43 

48 



... 




11 

February 

4 ... 

eP 

eL 

8 50 

8 59 

36 

00 

... 


... 

... 

... 





M 

9 00 

24 


... 

*50 


... 

j Overlapping. 

12 


4 ... 

F 

P 

? 

V 


... 


... 





eL 

9 55 

36 



... 






M 

9 59 

42 


... 

60 







F 

10 41 

48 

... 


... 




13 


6 ... 

eP 

4 49 

30 



... 



Widening of line. 




F 

4 51 

BO 

... 


... ■ 



14 


6 .. 

eP 

7 14 

00 

... 


... 


... 

Widening of line. 




F 

7 24 

54 

**»•» 


... 


... 

15 


13 ... 

eP 

21 51 

30 

... 

... 

... 



Widening of line. 




F 

21 57 

42 

... 


... 



16 


14 ... 

eP 

1 17 

12 

12 


... 

... 


... 

Widening of line. 




F 

1 37 


... 

»*• 

... 

... 

17 


19 ... 

eP 

14 51 

30 



... 

IM 

... 




eL 

15 13 

06 


... 

... 

... 

... 





M 

15 14 

36 

■ ... 


50 


... 





F 

15 28 

36 

, ... 

... 


... 

■ ... 



7 



12 








Amplitude 00 . 










Distance 

A 

(Km.). 


No. 

Date. 

Phase. 

Time 

G.M.T. 


Period 

(Sec.). 

An. 

Ae. 

Az. 

Remakks. 


1921. 


H. M. 

s. 







18 

February 19 ... 

eP 

18 25 

18 








eL 

18 37 

24 









Ma 

18 39 

30 


• • • 

70 






m 3 

18 53 

18 



80 






F 

20 14 

06 


... 





19 

21 ... 

P 








No P.Ts. 



iL 

2 08 

00 

... 







M 

* 2 10 

30 



60 




20 


F 

2 23 

18 







28 ... 

eP 

18 42 

18 









iL 

18 52 

36 









M 

18 53 

48 



140 

#|| 



21 

28 ... 

F 

P 

eL 

? 

9 

19 17 

12 

... 

... 

... 


... 

] Overlapping, 



M 

19 40 

18 



260 





March 3 ... 

F 

21 27 

24 






22 

eP 

3 42 

36 









eL 

3 45 

30 









M 

3 48 

24 


... 

50 






F 

3 55 

48 







23 

3 ... 

eP 

8 33 

54 









eL 

8 35 

42 









M 

8 44 

12 



210 






F 

9 17 

24 







24 

5 ... 

P 

iL 

6 "32 

30 


•* 

..." 


... 

No P.Ts. 



• M 

6 35 

36 



640 






F 

7 23 

06 






25 

19 ... 

eP 

8 32 

42 









eL 

8 42 

48 









M 

8 45 

06 



30 




26 


F 

9 01 

24 






21 ... 

eP 

F 

5 38 

5 46 

00 ■ 
00 


... 

*•* 



Widening of line. 

27 

23 ... 

eP 

22 57 

00 









eL 

23 14 

00 









M 

23 20 

06 



*70 




28 


F 

23 38 

06 






24 ... 

eP 

1 50 

48 









eL 

1 55 

06 




... 





M 

1 ,58 

00 



50 






F 

2 19 

12 






29 

24 ... 

eP 

10 15 

06 









eL 

10 20 

42 









M 

10 25 

24 



130 






F 

11 10 

42 






30 

24 ... 

iP 

15 04 

42 




... 





eL 

15 28 

18 









M 

15 44 

48 



'*60 






F 

16 06 

36 







31 

26 ... 

P 

iL 

2 “28 

12 


... 

... 

... 


No P.Ts. 



M 

2 31 

00 



130 






F 

2 43 

18 






32 

28 ... 

eP 

8 12 

18 









eL 

8 28 

12 





... 




M 

8 31 

30? 


... 

50? 

... 


M falls on the 



F 

■ ? 







hour mark. 

33 

28 ... 

P 

eL 

9 

9 13 

06 

... 

... 

... 


... 

| Overlapping. 



M 

9 52 

12 



. *70 

... 

... 




F 

10 13 

48 



... 



34 

29 ... 

eP 

F 

23 00 

23 24 

48 

54 

... 

... 

... 

... 

... 

Widening of line. 

35 

30 ... 

eP 

10 32 

18 









eL 

10 38 

12 



* * 1 


... 




M 

10 47 

12 



*30 


... 




S’ 

10 56 

24 






36 

30 ... 

eP 

15 10 

48 





... 




eL 

15 21 

30 









M 

15 44 

12 



*80 





April 1 ... 

F 

' 16 04 

18 






37 

iP 

4 11 

30 









iL 

4 15 

36 









M 

4 19 

12 



380 






F 

5 56 

42 


••• 

... 

... 




13 


No. 

Date. 

Phase. 

Time 1 

G.M.T. 


Amplitude 00. 

Distance 

A 

(Km.). 

Remarks. 

Period 

(Sec.). 

An. 

Ae. 

Az. 


1921 



H. 

M. 

s. 








38 

April 

2 ... 

eP 

9 

51 

30 

... 


... 

... 






eL 

10 

02 

18 

... 

... 

120 

... 

... 






M 

10 

14 

24 

... 

... 


... 






F 

11 

04 

06 

... 


... 

... 

... 



39 


17 ... 

eP 

22 

28 

12 

... 


... 

.. 

... 

Widening of line. 













Falls on the hour 




F 

22 

34 

54 


... 

... 


... 

mark. 


40 


25 ... 

eP 

18 

34 

54 

... 


... 


... 





eL 

18 

37 

42 



50 








M 

18 

44 

24 

... 

... 

... 

... 






F 

18 

49 

30 

... 


... 

... 

... 



41 


27 ... 

eP 

9 

49 

48 

... 

... 


... 


Widening of line. 




F 

9 

56 

42 

... 


... 

... 




42 

May 

1 ... 

eP 

6 

52 

54 


... 







eL 

7 

07 

06 




... 

... 






M 

7 

10 

54 


. * « 

40 

... 







F 

7 

50 

06 



... 


... 



43 


12 ... 

eP 

4 

34 

18 



... 

... 


Widening of line. 



F 

4 

57 

36 

... 







44 


13 ... 

eP 

20 

26 

24 










eL 

20 

31 

00 

... 




... 






M 

20 

32 

06 



30 


... 






F 

20 

42 

54 

... 


... 

... 

... 



45 


13 ... 

eP 

21 

32 

48 

... 


... 

... 






eL 

21 

35 

54 





... 






M 

21 

41 

36 

IM 


40 

... 







F 

21 

48 

00 



... 





46 


14 ... 

eP 

11 

15 

42 


. .. 

... 







ib 

11 

43 

42 



. .. 








M 

11 

46 

00 



140 

... 







F 

12 

11 

06 

IM 


... 





47 


14 ... 

eP 

13 

28 

00 





... 





eL 


? 




... 








M 

13 

32 

36 

... 


40 








F 

13 

41 

36 


• #« 



... 



48 


14 ... 

eP 

21 

20 

00 



... 







eL 

21 

29 

00 

... 










M 

21 

81 

48 


... 

80 

... 







F 

21 

48 

12 

... 


. . . 





49 


16 ... 

eP 

16 

11 

54 

... 

... 

... 



Widening of 

ine. 




F 

16 

24 

42 

... 

... 

... 




50 


20 ... 

eP 

0 

53 

06 

... 


... 


... 





eL 

0 

54 

12 


... 

... 








M 

0 

55 

12 



130 








F 

1 

18 

06 








51 


21 ... 

iP 

8 

56 

06 



... 

... 






iL 

M 

9 

9 

11 

13 

24 

54 



160 



Times approxi- 




F 

9 

48 

54 




• •a 

mate as 

there 

52 


21 ... 

eP 

22 

41 

00 





... 

h is no 

hour 



eL 

23 

05 

00 






mark on 

the 




M 

23 

10 

24 



'*90 



sheet. 





F 

24 

06 

48 


... 

... 


... 



53 

June 

2 ... 

eP 

7 

17 

36 



... 

... 





eL 

7 

20 

12 





... 






M 

7 

21 

30 



*60 

... 







F 

7 

43 

30 


... 

. . . 


... 



54 


18 ... 

eP 

F 

15 

15 

31 

34 

30 

06 

... 

... 

... 


... 

Widening of 

line. 

55 


20 ... 

eP 

2 

09 

48 

... 

... 

... 



Widening of 

line. 




F 

2 

16 

36 


... 

... 

... 



56 


21 ... 

eP 

F 

10 

10 

34 

40 

06 

54 



... 



Widening of 

line. 

57 


21 ... 

eP 

F 

12 

12 

56 

59 

54 

00 


... 

. 4 . 

... 

... 

Widening of 

line. 

58 


21 ... 

eP 

F 

13 

13 

09 

14 

18 

30 

... 

... 

... 

... 


... 

Widening of 

line. 

59 


25 ... 

eP 

12 

05 

00 



... 

... 

... 

Widening of 

line. 



F 

12 

08 

06 


... 

... 


... 


60 


28 ... 

eP 

14 

24 

54 


... 


... 





eL 

15 

00 

48 



... 








M 

15 

06 

54 

... 

... 

40 


... 






F 

15 

13 

06 

••• 

... 

... 

... 

... 



.61 

July 

7 ... 

eP 

11 

43 

24 

. ■ ... 

... 

... 

... 

... 

Widening of 

line. 



F 

12 

05 

54 

... 

"... 

... 

... 



62 


8 ... 

eP 

13 

36 

12 

■' ... 

... 

... 

... 

... 

Widening of 

line. 



F 

13 

45 

30 



... 


... 


63 


13 ... 

eP 

F 

2 

2 

11 

13 

24 

54 

... 

... 

... 


.... 


Widening oj 

line. 


14 










Amplitude (ju). 












Distance 

A 

(Km.). 


No 

Date. 


Phase. 

Time 

G.M.T. 


Period 

(Sec.). 

An. 

Ae. 

Az. 

Remarks. 


1921. 



H. 

M. 

s. 







64 

July 

25 ... 

eP 

19 

55 

30 

... 

... 

... 

... 

... 

Widening of line. 



F 

20 

02 

12 

... 

... 

... 

... 

... 

Widening of line. 

65 

August 

5 ... 

eP 

2 

19 

36 

... 

... 



... 


F 

2 

30 

00? 

... 

... 

... 

••• 


Hour mark over- 
laps. 



66 


13 ... 

eP 

13 

23 

36 

»»« 


... 


... 




eL 

13 

27 

06 

... 


... 

... 

... 





M 

13 

28 

42 

#ll 1 

... 

40 


... 





F 

13 

41 

18 

... 

... 

... 


... 


67 


14 ... 

iP 

13 

28 

30 

... 

... 


... 

... 




iL 

13 

35 

06 

... 

... 

... 

... 

... 





M 

13 

36 

54 

... ■ 

... 

120 

... 






F 

14 

01 

36 

... 

... 

... 

... 

... 

Widening of line. 

68 


15 ... 

eP 

14 

13 

42 

... ' 

... 

... 


... 




F 

14 

23 

18 




• M 

... 

69 


23 ... 

eP 

13 

56 

06 

... 


... 



Widening of line. 




F 

13 

59 

12 

... 


... 

.1.. 

... 

70 


23 ... 

eP 

21 

01 

18 

... 




# » 5* 




eL 

21 

10 

18 

... 









M 

21 

12 

36 

... 

... 

50 


* a* « 





F 

21 

21 

18 

... 



... 



71 

September 

1 ... 

eP 

F 

10 

10 

19 

25 

12 

24 

... 


... 


... 

Widening of line. 

72 


2 ... 

eP 

5 

21 

18 

... 

... 

... 



Widening of line. 




F 

. 5 

27 

24 

... 

... 




7a 


3 ... 

eP 

1 

33 

36 

... 





Widening of line. 




F 

1 

36 

12 






74 


5 ... 

eP 

20 

18 

12 

... 


... 






eL 

, 20 

36 

12 










M 

20 

45 

06 

... 

... 

iio 







F 

21 

22 

18 

... 




... 


75 


11 ... 

P 






... 



No P.Ts. 



iL 

4 

09 

00 

... 









M 

4 

27 

42 

... 


1350 







F 

7 

29 

48 

... 



... 



76 


13 ... 

eP 

3 

02 

06 

... 



... 

... 




iL 

3 

32 

36 

... 

... 



... 





M 

3 

39 

18 

... 

. . . 

410 







F 

4 

20 

42 

... 

... 

..i 


... 


77 


21 ... 

iP 

11 

15 

18 

... 

... 

... 

»»• 





iL 

11 

22 

30 


. . . 

... 

|#| 

... 





M 

11 

23 

48 


... 

140 







F 

11 

47 

30 

... 


... 




78 


22 ... 

eP 

6 

43 

48 

... 

.. . 







eL 

6 

49 

30 

... 




... 





M 

6 

51 

00 



’90 







F 

• 7 

04 

54 

... 


• • • 

M| 



79 

October 

9 ... 

eP 

0 

25 

18 

... ’ 



»•» 





eL 

0 

27 

30 

... 



M| 






M' 

0 

32 

24 



170 

|M 

... 





F 

1 

29 

00 

... 


||# 

#|| 



80 


9 ... 

eP 

5 

07 

18 

... 


||# 






eL 

5 

11 

54 

... 



|#| 

... 





M 

5 

13 

12 

... 


“50 







F 

5 

19 

42 

... 


... 




81 


1.0 ... 

eP 

2 

18 

54 


... 

• •• 

• •• 





eL 

2 

28 

24 . 

»»• 

... 


M| 






M 

2 

32 

48 

... 

••• 

80 

... 


j Overlapping. 

82 


10 ... 

F 

P 


9 

i> 


... 

... 

... 





eL 

2 

39 

00 

... 



«• « 





M 

2 

42 

42 


... 

80 


... 





F 

3 

06 

30 

... 






83 


12 ... 

eP 

8 

59 

18 

... 

... 

• •• 


... 

Widening of line* 



F 

9 

07 

30 

... 

... 

»• • 


... 

84 


15 ... 

eP 

5 

10 

24 

... 

... 

l#i 






iL 

5 

55 

12 


. .. 



... 





M 

5 

59 

48 

... 

... 

410 

• •• 

... 





F 

7 

33 

06 



... 


... 


85 


15 ... 

eP 

10 

16 

06 

... 

... 

... 

•§. 


Widening of line. 



F 

10 

18 

36 

*«• 

. .. 

... 


... 

86 


18 ... 

eP 

1 

25 

00 

... 

... 

... 



Widening of line. 



F 

1 

30 

18 

••• 

... 

... 

IM 

... 

87 


18 ... 

eP 

12 

54 

12 

... 

... 

... 

Mt 

... 

Widening of line. 



F 

13 

01 

24 

... 

... 

... 

• •• 

... 

88 


20 ... 

eP 

6 

25 

54 

••• 


... 


... 




eL 

6 

39 

42 

... 

... 

... 

• •• 

... 





M 

6 

40 

48 

««« 

... 

50 

i.. 

... 





F 

7 

44 

24 

*»* 

••• 



... 



15 








j 

Amivutudi- 

((A}. 


:no. 

Date. 

Phase. 

h* s 

H; 

' 


Period j 
(Sec.). 

An. ! 

Ah. 

A 7.. 

Distance 

(Km.). 


i 

1921. 


H, 

M. 

s. ; 

j 

! 

j 


89 

October 21) ... ! 

eP 

7 

12 

30 ! 


i 

i 

I 




F ! 

7 

21 

12 

* . • ,,, 

... i 


1)0 

2i; ... 

eP 

23) 

1)9 

42 






F 

23 

19 

00 i 




in 

November 2 

eP 

1) 

12 

12 ! 

.. i 





F 

9 

28 

■M 

t 


j 

92 

2 ... 1 

eP ! 

9 

45 

30 



j 




F 

10 

08 

48 j 



... 


D3 

7 .. i 

eP ! 

10 

OK 

30 | 

| 





eL ! 

10 

15 

18 | 






M I 

10 

32 

( 10 ! 


1150 

i 



p 

17 

07 

30 ! 

- f 


i 

1)4 

11 ... 

P ! 
iL 

18 

45 

30 


... 

... j 




M 

19 

09 

or> 


1200 





F 

21 

49 

30 






1)5 

14 .. 

;cP 

7 

50 

30 

# f 


... 





F 

8 

01 

54 

... 





DO 

15 ... 

eP 

20 

42 

24 








iL 

20 

45 

24 








M 

20 

51 

30 



900 

I 



; F 

21 

59 

42 





1)7 

10 ... 

eP 

15 

41 

30 

... 


... 

I 



F 

15 

41) 

12 

... 

. . . 

... 


D8 

17 ... 

eP 

8 

IK 

no 

... 


... 




F 

8 

27 

24 



1 



1)9 

18 ... 

eP 

3 

03 

54 








F 

3 

to 

00 


. . . 



100 

December 7 ... 

eP 

17 

37 

12 


. . . 

... 




eL 

17 

' 57 
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Remarks. 


Widening of line. 
Widening of line. 
Widening of line. 
Widening of line. 


No P.Th. 


Widening of line. 


Widening of line. 
Widening of line. 
Widening of line. 


Widening of line. 
F merged in the 
hour mark at.,2 1 ' 
30m* 


Overlapping. 


Widening of line. 
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APPENDIX IY. 


Kodaikanal mean hourly bright sunshine for the year . 1921 . 


Hours. 



(»— 7 

7-8 

8-9 

9-10 

10-1 1 

11-12 

12-13 

15-14 

14-15 

15-16 

1 l(5 " 17 

17-18 

January 

0*15 

0*52 

o-oi 

0*09 

0-70 

0f»8 

0*08 

0-60 

059 

0*54 

0*58 

0 07 

F ebruary 


•99 

95 

•97 

•97 

•97 

•98 

•95 

•91 

*86 

•79 

•41 

March 

•oi 

1*00 

99 

1-00 

1-00 

•96 

•93 

•90 

*89 

•85 

•79 

*55 

April 

•82 

0-70 

*81 

0*86 

0-82 

•82 

•75 

•65 

*51 

•58 

*24 

*12 

May 

’25 

*09 

*87 

•90 

• 

*95 

•88 

•08 

•59 

•40 

•29 

•18 

•09 

June 

•12 

•41 

*54 

*60 

•50 

•46 

•55 

•5,8 

•50 

•60 

*15 

*05 

July 

•06 

*26 

*40 

•46 

*41 

*41 

•29 

•14 

*08 

•04 

•05 


August 

•16 

*51 

*08 

•69 

•60 

•53 

*48 

•28 

*21 

*12 

•12 

*01 

September 

•If) 

*55 

*00 

•72 

•70 

*68 

*56 

•47 

*50 

*25 

*19 

*07 

October 

1*2 

•38 

*42 

*57 

•60 

*48 

•42 | 

•50 

*57 

*22 

•09 

*02 

November 

•14 

*57 

*00 

•72 

•71 

*04 

*00 

*58 

•42 

•41 

*50 

•01 

December 

•09 

*05 

*74 

*77 

•77 

*75 

*72 

*74 

*67 

*57 

•46 


Mean 

O' 22 

0*00 

0*09 

0-74 

0*74 

0*69 

0 02 

0*50 

0*49' 

0*40 

0*51 

Oil 


APPENDIX V. 


Number of days in each month on which the Nilgiris were visible in 1921. 


Month. 

Very clear. 

Visible. 

Just visible. 

Tops only 
visible. 

Total. 

January 

1 

11 

1 


15 

February 


5 

1 


4 

March 

1 

1 

1 


5 

April 


1 

2 

1 ‘ 

4 

May 


1 



1 

June 

5 

5 

2 


10 

July 

2 

5 



5 

August 

1 

1 

2 








4 

September 

3 

2 

3 


8 

October 

6 

4 

1 

1 

12 

November 

2 

6 

1 

1 

10 

December 

1 

17 

... 

5 

21 

Total 

20 

: 55 ■ 

14 

6 

95 



19 



means above normal ; — means below normal, 
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APPENDIX VII. 


ABSTRACT of the Mean Meteorological Condition of Madras in the year 1921 compared 

with the average of past years. 


Mean values of 

1921. 

Difference 

from 

Average. 

Reduced atmospheric pressure 

29'852 

0*012 below. 

29*864 

Temperature of air 

81*7 

0*6 above. 

81*1 

Do. of evaporation 

72-0 

2*5 below. 

74*5 

Percentage of humidity 

72 

Normal 

72 

Greatest solar heat in vacuo 

148-1 

8*4 above. 

139*7 

Maximum in shade . . 

• 91*1 

0*3 „ 

90*8 

Minimum in shade ... 

75*1 

O' 4 „ 

74*7 

Do. on grass 

72*8 

0*9 „ 

71*9 

Rainfall in inches on 96 days 

54-43 

5*41 „ 

49*02 

General direction of wind ... 

S. by E. 

3 points S. 

S.E. 

Daily velocity in miles 

127 

44 below. 

171 

Percentage of cloudy sky 

47 

2 

49 

Do. of bright sunshine 

49*6 

8*8 „ 

58*4 


Duration and quantity of the wind from different points. 


From 

Hoars. 

Miles. 

From 

Hours. 

Miles. 

From 

Hours. 

Miles. 

From 

02 

3 

o 

M 

Miles. 

North. 

193 

914 

East. 

79 

413 

South. 

176 

1181 

West. 

ill 

758 

N. by E. 

343 

2457 

E. by S. 

240 

1257 

S. by W. 

295 

1755 

W. by N. 

112 

746 

N.N.E. 

604 

3823 

E.S.E. 

282 

1390 

S.S.W. 

361 

2284 

W.N.W. 

124 

704 

N.E. by N. 

191 

1398 

S.E. by E. 

243 

1224 

S.W. by S. 

290 

1871 

N/W. by 
W. 

67 

411 

N.E. 

73 

557 

S.E. 

166 

970 

S.W. 

190 

1182 

N.W. 

54 

298 

N.E. by E. 

148 

918 

S.E. by S. 

378 

2026 

S.W. by W. 

312 

2073 

N.W. by 
N. 

73 

443 

E.N.E. 

99 

563 

S.S.E. 

532 

2917 

W.S/W. 

420 

2834 

N.N.W. 

159 

963 

E. by N. 

104 

639 

S. by E. 

391 

2713 

W.byS. 

220 

1456 

N.byW. 

590 

3433 


There were 1120 calm hours during the year. The resultant corresponding to the above 
numbers is represented by a S.S.E. wind, blowing with a uniform daily velocity of 9*4 miles. 



Madras Obsertatory. — dumber of hours of wind from each point during the year 1921 . 
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APPENDIX XI. 


Madras Observatory— W ind, cloud and bright sunshine, 1921. 


Month. 

Wind resultant. 


Clouds (0- 

-10). 


Bright sunshine. 


Velocity. 

Direction. 

8 H. 

10 H. 

16 H. 

| 

20 H. 

Mean. 

Average 
per day. 

Greatest 
number 
of hours- 
in a day. 

J annary 

MILES. 

91 j 

POINTS. 

N.E. 

5-3 

7*2 

4*6 

41 

5*3 

HOURS. 

6*1 

HOURS. 

9*5 

February 

34 

S.S.E. 

ro 

2*6 

2*4 

0*6 

1*8 

9*4 

10*9 

March 

74 

E. by S. 

i*i 

3*0 

0*5 

0*2 

1*2 

8*9 

10*6 

April 

82 

S.S.E. 

4*5 

4*1 

3*6 

3*2 

3*9 

8*2 

10*7 

May 

126 

S. by W. 

3*2 

2*8 

2*4 

1*4 

2*5 

6*9 

9*4 

•June 

84 

s.w. 

6*1 

5*4 

6*8 

5*0 

5*9 

4*8 

8*4 

July 

87 

S.W. by S. 

8*0 

7*8 

8*1 

6*0 

7*5 

2*5 

8*2 

August 

82 

S.S.W. 

6*3 

6*0 

5*9 

5*8 

6*0 

5*5 

10*4 

September 

52 

w.s.w. 

5*7 

5*3 

71 

4*5 

5*7 

4*9 

10*1 

October 

20 

E.N.E. 

7*8 

8*4 

6*6 

6*8 

7*4 

3*4 

9*8 

November 

14 

N.N.E. 

4*0 

4*7 

4*0 

1*8 

3*7 

71 

9*6 

December 

m 

N.N.E. 

3*1 

5*2 

5*0 

3*4 

4*2 

4*8 

8*1 

Annual 

9 

S.S.E. 

4*7 

5*2 

4*8 

3*6 

4*6 

6*0 

... 



MEAN Monthly and Annual Meteurokudeal Results at the Madras Observatory ill 11121. 
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